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CONFERENCE  OF  MEDICAL  OFFICERS 

OF  HEALTH. 


The  proceedings  of  the  Conference  commenced  with  an  address 
by  the  President,  Mr.  C.  E.  Paget,  Medical  Officer  of  Health 
for  Salford,  on  '*Some  Imperfections  of  Public  Health  Ad- 
ministration," published  in  the  Journal,  Vol.  XV.,  Part  III. 


(hi  *'  The  Meat  of  Diseased  Animals"  by  Alfred  Hill,  M.D. 

(Fellow.) 

ABSTRACT. 

The  Author  said  that  the  Question  of  how  far  such  meat  was 
to  be  condemned  as  human  rood  should  not  be  discussed  with- 
out due  regard  to   the   important   commercial   and   economic 
issues,  which  were  involved   equally  with  those  of   a  purely 
sanitary  character.     Certain  local  diseases,  such  as  foot  and 
mouth  disease,  hoof  rot,  and  liver  rot,  should  not  be  taken  to 
disqualify  the  whole  of  the  carcass.     Fluky  livers,  even  when 
used  as  food,  though  probably  not  very  wliolesome,  were  cer- 
tainly incapable  ot  communicating  to   the   human   consumer 
the  parasitic  disease  with  which  they  were  affected.      After 
stating  that  expert  opinion  was  by  no  means  unanimous  in 
condemning  unconditionally  the  flesh  of  animals  destroyed  in 
the   early   stages  of  such  diseases   as   black-quarter,   pleuro- 
pneumonia, and  even  rabies,  he  said  that  the  present  recognised 
rule  of  procedure  might  be  taken  to  be,  that  in  the  case  ot  nio:it 
diseases  the  condition  of  the  meat  must  be  careful  I  v  examined, 
and  where   this    presented  all   the   normal   signs  of  healthy 
muscle  it  should  oe  passed  as  fit  for  consumption;    the  only 
exceptions  being  made  in  those  cases  where  special  legal  enact- 
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ments  had  provided  for  the  destruction  of  the  entire  carcass. 
But  the  main  interest  of  the  paper  centred  in  the  remarks 
on  the  question  of  how  far  the  flesh  of  tuberculous  animals 
should  be  used  as  human  food.  He  said  that,  however  in- 
teresting the  experiments  of  Nocard,  Bollinger,  and  others 
might  be,  as  showing  how  tubercle  could  possibly  be  communi- 
cated by  the  simple  injection  or  ingestion  of  the  juices  and 
tissues  respectively  of  highly  affected  animals  into  others 
highly  susceptible,  they  could  not  be  taken  as  illustrating  the 
exact  degree  of  risk  incurred  by  man  in  eating  the  flesh  of 
animals  only  slightly  diseased.  He  quoted  largely  from  the 
facts  of  the  well-known  Glasgow  case,  and  the  pronouncements 
of  British  and  Foreign  Departmental  Committees  and  other 
authorities,  and  said  that  the  only  conclusion  we  could  logically 
arrive  at  was  that,  to  say  the  least  of  it,  the  case  for  total  and 
unconditional  condemnation  was  "not  proven."  A  very  ani- 
mated discussion  arose  upon  the  points  raised  in  the  last  part  of 
the  paper,  which  finally  culminated  in  a  resolution  being  carried 
on  the  last  day  of  the  Conference  by  an  overwhelming  majority. 
The  resolution  was  as  follows : — "  That  the  Conference  of 
Medical  Officers  of  Health  adopts  the  resolution  respecting  the 
use  of  the  flesh  of  tuberculous  animals  as  human  food  passed 
by  the  Society  of  Medical  Officers  of  Health  at  their  Meeting 
on  March  20th,  1893,  viz.,  *That,  while  awaiting  the  Report  of 
the  Royal  Commission  on  Tuberculosis,  the  presence  of  tubercle 
at  any  stage  in  more  than  any  one  part  or  organ  of  a  carcass, 
or  the  presence  of  tubercle  in  any  other  than  tne  primary  stage 
(crude  tubercle)  in  any  single  part  or  organ  of  a  carcass,  be 
held  to  be  sufficient  and  proper  ground  for  the  condemnation  of 
the  carcass  as  unfit  for  human  food,  and  that  all  butcher's 
meat  and  other  flesh  of  carcasses  so  affected  should  be  con- 
demned accordingly.' 


J » 


Dr.  Hodgson  (Chairman  of  the  Health  Committee  of  the  Crewe 
Corporation)  Nnshed  the  resolution  to  go  even  further  than  this,  and 
^^-ith  the  const* nt  of  the  Conference  moved  a  resolution  advocating 
almost  universal  condemnation. 

Dr.  Eustace  Hill  (as  a  member  of  the  Northern  Branch  of  the 
Society  of  Medical  Officers  of  Health,  which  first  passed  the  resolu- 
tion now  proposed  by  Dr.  Cameron)  said  that  he  had  pleasure  in 
supporting  it ;  but  if  it  had  ever  been  shown  that  the  eating  of 
cooked  tuberculous  meat  had  caused  tuberculosis  in  the  human 
subject,  he  thought  that  every  one  of  them  present  would,  A^ithout 
hesitation,  go  the  length  of  Dr.  Hodgson's  motion.  He  thought 
that  the  resolution  of  Dr.  Hodgson,  if  passed,  would  however  have 
no  effect  while  meat  was  allowed  to  be  slaughtered  in  any  place  but 
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a  public  slaughter-house,  for  with  private  slaughter-houses  the 
minute  and  systematic  inspection  of  butcher's  meat  cannot  be  properly 
carried  out.  Hq  would  point  out  also  that  at  present  there  were  no 
means  of  detecting  whetner  the  large  quantities  of  foreign  meat  were 
the  meat  of  tuberculous  carcasses.  He  would  therefore  support  the 
amendment  proposed  by  Dr.  Cameron. 

Dr.  Hodgson  s  resolution  was  negatived,  and  the  former,  on  the 
motion  of  Dr.  Spottiswoode  Cameron,  was  adopted. 

During  the  discussion  of  the  resolution  it  was  pointed  out  that,  in 
its  amended  form,  it  was  in  agreement  with  the  general  practice  on 
the  Continent,  as  set  forth  in  the  follox^ing  rules  of  the  Belgian 
abattoirs : — 

"The  flesh  of  tuberculous  animals  to  be  seized  and  condemned 
whenever  any  of  the  appended  conditions  obtain : 

I. — (a)  When  tubercle  is  present  in  both  thorax  and  abdomen. 
(6)  When  tubercle  in  either  thorax  or  abdomen  is  associated 
with  its  development  elsewhere  in  the  carcass. 

(c)  When  tubercle  is  generaUzed  in  lungs,  pleura,  peritoneum, 

liver,  or  mesenteric  glands. 

(d)  When  tubercle  of  the  lungs  involves  the  pleura  exten- 

sively. 

(e)  When  tubercle  of  any  abdominal  organ  involves  the  peri- 

toneum extensively. 
II. — When   tubercle  is  found  in   any   part  in   association   with 
marked  wasting." 


On  ''Abattoirs,''  by  J.  S.  Tew,  M.D. 

(Member.) 
ABSTRACT. 

In  a  short  paper  the  author  insisted  upon  the  neceosity  of 
establishing  abattoirs  in  rural  as  well  as  in  urban  districts,  and 
showed  by  facts  gathered  from  his  own  personal  experience  in 
a  large  rural  district,  that  it  was  quite  impossible  to  guard 
eflFectually  against  the  wholesale  use  of  unwholesome  meat 
without  the  establishment  of  abattoirs.  Rural  districts  at  the 
present  time,  he  said,  afforded  too  often  an  open  market  for 
meat  that  could  not  be  sold  in  towns. 


Dr.  J.  ¥,  J.  Sykbs  (St.  Pancras)  agreed  with  Dr.  Tew  in  advo- 
cating the  general  ebtablishm^nt  of  abattoirs,  and  pointed  out  that 
this  country  was  at  least  twenty  years  behind  the  Continent  in  the 
regulation  of  its  meat  traffic.  He  gave  an  interesting  account  of  the 
macroscopic  and  microscopic  examination  of  carcasses  and  meat  in 
the  Berhn  and  Budapest  abattoirs,  and  expressed  an  opinion  that 
ere  long  similar  work  would  have  to  be  done  here.  It  would,  how- 
e?er,  without  doubt,  he  thought,  be  entrusted  to  veterinary  surgeons. 


4  SLOP  CLOSETS  AND   SEWAOE  DISPOSAL. 

On  "  The  Present  Position  of  the  Sewage  Disposal  Problem j*  by 

Harvey  IjIttlejohn,  M.D. 

ABSTRACT. 

The  Author  said  that  it  was  now  generally  agreed  that  conser- 
vancy systems  had  had  their  day,  and  that  water-carriage  was 
the  only  method  of  sewage  removal  consistent  with  modem  ideas, 
sanitarj'  or  otherwise.  He  supposed  that  the  slowness  with 
which  water-carriage  was  adopted  by  the  large  towns  of  this 
country  was  due  to  the  difficulty  of  discovering  an  entirely 
satisfactory  method  of  ultimate  treatment.  It  would  be  a 
matter  for  congratulation  if,  as  a  result  of  their  meeting  that 
day,  some  further  light  were  thro\\Ti  upon  this  difficult  question. 


On  "  Slop-Closets  and  Sewage  Disposal^^  by  George  Reid, 

M.D.,  D.RH. 

(Fellow.) 

ABSTRACT. 

It  is  not  proposed  to  discuss  the  relative  merits  of  the  various 
appliances  in  the  market  for  utilizing  the  wast«  water  of  houses 
as  a  flush  for  closets,  the  question  to  be  considered  is  whether 
it  is  right  in  principle  and  has  been  found  expedient  in  practice 
to  establish  the  system  in  towns.  Slop-closets  can  only  be 
looked  upon  as  substitutes  for  privies  and  for  out-door  use  only. 
Probably  all  will  agree  that,  as  appliances,  they  are  much  to  be 
preferred  to  the  old  privy ;  it  is,  therefore,  with  the  other 
water-can*iage  appliances  that  they  must  be  compared.  It 
may  be  claimed  for  slop-closets  that  they  act  automatically,  are 
inexpensive,  not  likely  to  get  out  of  repair  provided  they  are 
systematically  inspected,  and  that  during  periods  of  frost  they 
(H)  not  give  rise  to  any  trouble.  As  a  system,  they  economise 
the  water-supply  and  diminish  the  volume  of  sewage  to  be 
disposed  of — both  important  considerations  in  towns  where  the 
water-supply  and  the  sewage  have  to  be  pumped.  Ordinary 
water-closets  and  trough-closets  are  undoubtedly  more  cleanly 
appliances ;  the  initial  cost  of  introducing  them  is  probably 
not  gi'eater  than  it  is  in  the  case  of  slop-closets ;  the  extra 
volume  of  water  used  is  valuable  as  a  flush  for  drains 
and  sewers ;  and,  with  the  simple  appliances  which  are 
now   made,   and   regular    and    systematic   inspection    by   the 
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officer  of  the  Authority  they  are  not  likely  to  give  rise  to  much 
trouble  except  during  hard  winters.  Before  coming  to  a  con- 
clusion as  to  whether  slop-closets  may  be  accepted  as  substitutes 
for  ordinary  water-closets,  their  merits  and  demerits  must  be 
well  considered,  and,  what  is  very  important,  the  local  conditions 
must  be  taken  into  account.  Recent  experiments  in  Stafford 
have  shown  that  the  answer  to  the  question  is  not  so  simple  as 
it  would  seem,  and  the  arguments  in  favour  of  the  slop-closet 
system,  based  upon  the  diminution  in  the  volume  of  sewage  to 
be  pumped  and  disposed  of,  appear  to  be  far  outweighed  by  the 
complications  which  the  system  gives  rise  to  in  the  purification 
process.  The  highly  concentrated  sewage,  its  tendency  to 
undergo  rapid  putrefaction,  and  its  inertness  and  want  of 
aeration  greatly  add  to  the  difficulty  already  too  often  ex- 
perienced in  many  places  in  producing  an  effluent  of  sufficient 
urity  to  be  discharged  into  a  stream  ;  also,  it  would  probably 
e  found  that  in  a  slop-closet  town  the  question  of  sewer  ventila- 
tion would  present  still  greater  difficulties  than  it  does  at  present. 
On  these  grounds  alone  the  general  introduction  of  the  system 
appears  to  be  contra-indicated,  except,  perhaps,  in  towns  where 
the  sewage  is  largely  diluted  by  manufacturing  processes. 


I 


[TXw  discussion  applies  to  the  two  preceding  papers.^ 

Dr.  Alfbed  Hill  (Birmingham),  through  whose  instrumentality 
the  slop-water  flush  for  closets  was  first  introduced,  spoke  in  favour 
of  the  nlop-closet.  He  said  that  he  was  quite  aware  that  it  was  not 
suitable  for  all  situations  and  circumstances ;  few  mechanisms, 
indeed,  were  so  perfect  as  to  be  so.  He  went  on  to  say  that  it 
might  be  urged  m  favour  of  slop-closets :  (1)  that  they  had  an 
automatic  action  not  readily  deranged ;  (2)  that  they  utilised  waste 
water,  and  thus  effected  economy  in  water'  supply  and  sewage  dis- 
posal ;  and  (3)  that  they  were  not  liable  to  injury  from  frost.  He 
had  observed  their  working  on  a  large  scale,  and  over  a  long  period, 
and  experience  had  only  tended  to  confirm  and  strengthen  the  good 
opinion  he  had  formed  of  them  long  ago. 

Dr.  A.  BosTOCK  Hill  (Birmingham)  referred  to  the  various 
methods  in  use  for  the  treatment  and  disposal  of  sewage :  viz., 

(1)  by    direct  discharge  into   "water-course,"   "stream,"   or   sea; 

(2)  by  precipitation  with  various  agents;  (IJ)  by  irrii^tion;  (4)  by 
intermittent  downward  filtration,  with  or  \\dthout  screening  or 
precipitation ;  (5)  by  filtration  through  chemical  media ;  (6)  by 
electrical  treatment;   (7)  by  Hermite  treatment  and  other  anti- 
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septic  methods — Amines,  &c. ;  (8)  by  the  Massachusetts  filtration 
method,  and  others.  He  said  that  all  these  methods  yielded  poor  or 
bad  results  at  times,  and  indicated  the  common  causes  of  failure. 
Finally  he  warned  public  authorities  against  expecting  too  much  in 
the  way  of  river  purification,  especially  in  the  neighbourhood  of 
large  towns. 

Dr.  Babwibe  (M.OJI.  Derby  County  Council)  considered  it  a 
hopeful  sign  that  all  were  now  agreed  as  to  certain  matters  of 
principle  respecting  which  there  was  much  difference  of  opinion  only 
a  few  years  back.  We  all  knew,  for  instance,  that  processes  designed 
to  purify  and  sterilise  sewage  have  no  such  effect.  He  referred  with 
approval  to  Lowcock's  system  (in  use  in  Derbyshire),  by  which 
sewage  sludge  could  be  removed  from  a  settling  tank  without  empty- 
ing the  latter  of  its  supernatant  liquid. 

Dr.  BooBBYEB  (Nottingham)  drew  attention  to  the  fact  that  the 
subject  of  slop-closets  was  scarcely  receiving  the  attention  from 
speakers  in  the  joint  discussiou  which  its  importance  at  the  present 
justly  claimed  for  it.  He  said  that  he  had  recently  issued  a  circular  of 
inquiry  to  most  of  the  large  towns  in  Great  Britain  and  Ireland, 
embracing  the  whole  question  of  sewage  collection  and  disposal,  but 
having  special  reference  to  the  question  whether  slop  or  ordinary 
w.c.'s  were  the  more  suitable  for  **  outside  *'  use.  Many  towns  still 
contained  large  numbers  of  midden -privies  and  pail-closets,  and 
though  anxious  to  convert  them  were  hesitating  now  to  proceed. 
Hull  had  47,000  privies  ;  Belfast  and  Bradford,  30,000  each ;  Man- 
chester, Preston,  and  Sheffield,  over  20,000  each  ;  Aston-Manor, 
Birmingham,  Bolton,  Leeds,  Norwich,  Salford,  and  South  Shields, 
between  10,000  and  20,000  each.  Turning  to  pail-closets,  he  said 
that  Manchester  contained  nearly  79,000 ;  Nottingham  over  40,000 ; 
Birmingham,  33,000;  Oldham,  23,000;  Gateshead,  Halifax,  Hudders- 
iieki,  Eochdale,  Warrington,  and  Wolverhampton,  more  than  10,000 
each.  Four  only  of  the  towns,  Hull,  Darwen,  Eochdale,  and  War- 
rington, advocated  a  continuance  of  conservancy  systems ;  twenty- 
three  advised  the  use  of  (wash-down  or  valve)  w.c.'s  inside  houses, 
and  slop-closets  and  water-latrines  (or  trough-closets)  outside ;  and 
forty-two  recommended  the  use  of  w.c  's  for  both  internal  and  ex- 
ternal use — suitable  precautions  against  frost  being  also  very  generally 
specified  in  the  last  case.  He  had  recently  obtained  excellent  results 
with  deep  latrines  and  slop-closets  in  Nottingham  (the  sewers  of 
which  at  all  times  contained  a  large  amount  of  redundant  w-ater), 
but  he  had  no  doubt,  from  his  own  experience  and  that  of  others 
whom  he  had  consulted,  that,  with  proper  precautions  against  frost, 
ordinary  w.c.'s  were  ver}'  suitable  for  outside  use  in  all  good  neigh- 
bourhoods. 
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On  "  The  ImpoH  of  Death  Returns,''  by  E.  W.  Hope,  M.D,, 

D.Sc- 

(Fellow.) 

Among  the  subjects  of  public  importance  there  are  few  which 
attract  less  attention  and  whose  meaning  is  so  little  under- 
stood by  the  public  as  the  simple  weekly  statement  which 
enables  a  comparison  to  be  made  in  the  prevalence  of  sickness 
and  mortality  during  one  period  and  another,  or  •  between  one 
locality  and  another. 

It  may  be  well  therefore  to  take  the  opportunity  offered  by  a 
meeting  such  as  this  to  refer  as  briefly  as  possible  to  some  of 
the  principal  features  which  must  be  understood  before  the 
simple  mode  of  expressing  them  can  be  appreciated. 

The  few  observations  I  have  to  offer  are  made  with  the 
definite  object  of  facilitating  a  correct  appreciation  by  the 
intelligent  layman  of  the  facts  and  figures  relating  to  the 
health  of  a  city  which  are  recorded  week  by  week  in  the 
newspapers. 

The  first  fact  to  fix  in  the  mind  is  that  quite  apart  from  the 
sanitary  condition  of  a  community,  the  number  who  will  die 
during  any  given  period  is  largely  influenced  by  the  ages  of  the 
members  of  that  community.  In  other  words,  a  division  of  the 
population  into  twelve  age-groups  shows  that  the  number  of 
persons  who  will  die  during  a  year  out  of  every  thousand  in 
each  of  the  different  age-groups  will  vary  widely. 

Tables  were  exhibited  showing  the  actual  number  who  die 
each  year  in  England  and  Wales  out  of  every  thousand  living 
at  each  of  twelve  given  age-periods.  The  tables  showed  that 
if,  for  example,  we  could  conceive  that  the  whole  population 
of  Liverpool  consisted  of  persons  between  the  ages  of  25  and 
35  the  death-rate  would  be  about  7  per  1,000 ;  ii,  on  the  other 
hand,  we  could  conceive  that  it  consisted  entirely  of  people 
under  1  year  of  age  the  death-rate  would  be  about  150  per 
1,000,  and  this  with  absolutely  no  change  whatever  in  the 
general  state  of  municipal  sanitation. 

Here,  then,  is  the  first  elementary  principle,  viz. :  that,  irre- 
spective of  other  conditions,  the  mortality  varies  enormously  at 
different  age-periods.  Hence  it  is  self-evident  that  if  the 
death-rates  at  each  successive  age-period  be  precisely  alike  in 
two  towns,  but  in  the  population  of  one  of  them  there  be  a 
much  larger  proportion  either  of  very  young  or  of  very  old 
persons  tnan  in  the  population  of  the  other,  the  general  death- 
rate  will  almost  certainly  be  higher  in  the  former  than  in  the 
latter^  inasmuch  as  the  average  mortality  of  the  very  young  or 
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very  old  is  much  higher  thau  that  of  persons  of  intermediate 
ages. 

From  this  it  follows  that  if  we  want  to  make  comparisons 
between  mortality  returns  of  different  places,  we  must  first 
ascertain  that  the  populations  which  we  compare  are  similar  in 
point  of  age,  and  ii  we  know  that  they  are  not  similar,  we  must 
adopt  some  means  of  correction  to  remove  the  error  into  which 
we  should  otherwise  fall. 

We  now  come  to  a  second  elementary  fact.  This  is  the 
difference  occasioned  by  variability  in  numbei's  of  each  sex,  a 
circumstance  which,  irrespective  of  sanitary  conditions,  affects 
the  crude  mortality  returns. 

The  mortality  amongst  males  at  different  ages  differs  con- 
siderably from,  and  is  generally  higher  than,  the  mortality 
.amongst  females  at  the  same  ages. 

Before,  therefore,  the  recorded  death-rates  in  two  towns  can 
be  fairly  put  into  comparison  with  each  other,  or  with  England 
and  Wales  as  a  whole,  as  measures  of  healthiness,  they  must  be 
corrected  for  these  inherent  differences,  and  the  employment  of 
the  well-known  method  of  the  Rcffistrar-General  results  in  che 
"corrected"  death-rate  which  differs  somewhat  from  the 
recorded  one. 

The  next  point  to  which  we  have  to  refer  is  different  from  the 
foregoing,  and  relates  to  the  influence  of  locality.  If  we  divide 
the  population  of  this  country  into  those  who  dwell  in  towns 
and  those  who  dwell  in  the  country,  we  find  that  the  mortality 
amongst  those  who  live  in  towns  is  vastly  greater  at  all  ages 
than  amongst  those  who  live  in  the  country,  and  in  no  way  is 
this  more  emphatically  shown  than  by  the  fact  that  the  crude 
death-rate  in  the  cities  and  towns  is  greatly  higher  than  that 
in  country  districts,  notwithstanding  that  the  cities  and  towns 
have  very  much  more  than  their  share  of  people  in  the  prime 
of  life ;  whilst  on  the  other  hand,  the  country  districts  have 
more  than  their  share  of  persons  at  the  high  mortality  periods 
of  life :  t.e.,  infancy  and  old  age. 

The  reasons  of  the  destructive  influences  of  the  City  are  to 
be  found  in  the  aggregation  of  human  beings,  the  destructive 
nature  of  the  worries  and  cares  of  life,  the  prejudicial  influence 
of  confinement,  the  character  of  many  trades,  &c.,  general  in- 
sanitary surroundings,  filthy  habits,  drink,  and  so  on. 

We  want  to  know  before  we  can  compare  one  town  with 
another — 1st.  What  is  its  age  and  sex  distribution?  and  2nd, 
How  much  of  it  is  really  urban,  and  how  much  of  it  is  purely 
rural  ?  We  have  a  rough  gauge  in  the  density  of  population 
per  acre.  If  for  example  we  find  that,  as  in  the  case  of  Leeds, 
the  population  is  stated  to  be  seventeen  to  the  acre,  we  know 
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that  a  very  large  proportion  of  that  city  must  be  of  purely 
rural  kind.  Similarly  Croydon  with  twelve  to  an  acre, 
Huddersfield  with  eight  to  an  acre,  Dublin  with  fourteen  to 
an  acre,  all  imply  that  a  large  area  under  rural  conditions  is 
incorporated  witn  the  township.  Hence  in  the  return  of  such 
cities  there  are  no  means  to  distinguish  between  what  is  urban 
and  what  is  rural.  London  is  the  chief  sinner  in  this  respect, 
and  its  enormous  rural  or  semi-rural  areas  contribute  to  enable 
it  to  pose  before  the  world  as  the  healthiest  of  capitals. 

Our  oiJiTi  city  is  an  example,  and,  as  far  as  I  know,  almost 
the  sole  example  of  a  purely  urban  municipality,  without  even 
the  statistics  of  its  own  suburbs  to  modify  the  influences  in- 
separable from  labour  and  toil.  The  density  of  the  population 
is  114  to  the  acre,  that  is  say,  twice  as  great  as  that  of  London, 
seven  times  that  of  Leeds,  nine  times  that  of  Norwich,  and 
fourteen  times  that  of  Huddersfield. 

This  purely  urban  municipality  must  not  be  compared  with 
those  towns  and  cities  which  partake  largely  of  suburban  and 
rural  advantages,  but  it  is  extremely  difficult  to  make  these 
facts  appreciated  by  the  public,  and  even  prominent  municipal 
rulers  are  astonished  at  the  contrast,  say,  between  the  City  of 
Liverpool  and  the  Borough  of  Hastings  or  Eastbourne,  and 
regard  the  contrast  as  appalling  and  disheartening,  and  seem  to 
feel  that  the  sanitarian  has  not  left  one  solitary  footprint  upon 
the  sands  of  our  Stygian  shore. 

It  is  accepted,  as  a  general  fact  that  the  age  and  the  sex 
distribution  in  communities  varies  very  slowly  indeed,  conse- 
quently we  find  the  real  value  of  crude  death  returns  is  an  index 
of  the  progress  of  a  city  or  any  other  community  year  by  year. 

The  records  year  by  year  furnish  means  of  comparing  the 
same  place  under  varying  conditions,  and  indicate  either  re- 
trogression, a  stationary  condition,  or  progress.  Herein  is  the 
real  value  of  the  returns.  Attempts  at  comparison  between 
places  which  are  altogether  dissimilar  must  lead  to  fallacious 
inferences. 

One  other  matter  requires  a  reference,  and  it  is  one  which  is 
applicable  to  all  communities,  rural  or  urban,  and  that  is  the 
necessity  for  a  more  frequent  census  enumeration. 

Ten  years  is  too  long  a  period  to  elapse  before  correcting 
enumerations  of  population,  and  it  is  to  be  hoped  that  ere  long 
a  quinquennial  census  will  be  substituted  for  the  present  ten- 
year  one. 

No  one  knows  better  than  the  audience  addressed  that  there 
is  no  city,  starting  like  Liverpool  did,  and  handicapped  as  Liver- 
pool has  been,  which  has  surpassed  Liverpool  in  its  sanitary 
progress  and  its  sanitary  administration. 
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The  vast  sums  which  the  rulers  of  past  times  and  the  rulers 
of  present  times  have  expended  and  still  expend  on  great  sani- 
tary operations  have  been  attended  with  an  ample  reward,  and 
that  reward  would  have  been  greater,  and  will  be  increased, 
when  the  lower  orders  themselves  evince  the  inclination  to 
co-operate  in  the  work  for  their  own  benefit,  and  endeavour  by 
temperance,  rleanliness,  industry,  and  self-restraint,  to  second 
the  efforts  cf  the  municipal  governors. 


Dr.  George  Loxgstaff  (Chairman  of  the  Buildings  Committee  of 
the  London  County  Council)  remarked  on  the  impossibility  of  satis- 
factorily comparing  towns  as  a  whole  with  one  another,  without 
reference  to  their  age,  size,  situation,  staple  trades,  populations,  and 
other  like  points  of  importance.  Similar  towns,  he  said,  might  be 
compared,  or  similar  parts  of  different  towns,  but  a  general  compari- 
son without  regard  to  these  points  was  valueless  and  misleading. 


On  "  Wliat  should  be  classed  as  Dangerous  Infectious  Diseases  ?  " 
iy  Joseph  Pbiestley,  B.A.Lon.,  M.D.Edin.,  D.P.H.Camb. 

All  infectious  diseases  are  dangerous  to  the  public  in  regard 
not  only  to  the  deaths  they  cause,  but  to  the  suffering  and 
ill-health  they  give  rise  to,  and  ought  to  be  notified,  so  that, 
theoretically  at  least,  they  may  be  prevented  by  subsequent 
isolation,  disinfection,  and  the  other  preventive  measures  with 
which  we  are  all  well  acquainted.  I  repeat  that  all  these 
infectious  diseases  can  be  stamped  out  and  prevented  theoreti- 
cally ;  but  what  we  have  to  consider  is  the  practical  bearing  of 
the  subject — the  best  results  to  be  obtained  practically  under 
present  existing  conditions  and  with  the  present  means  at  our 
disposal.     Such  is  the  subject  I  intend  to  deal  with. 

The  Notification  Act  of  1889,  Section  H,  gives  as  infectious 
diseases  the  following :  "  Small-pox,  cholera,  diphtheria,  mem- 
branous croup,  erysipelas,  the  disease  known  as  scarlatina  or 
scarlet  fever,  and  the  fevers  known  by  any  of  the  following 
names :  typhus,  typhoid,  enteric,  relapsing,  continued,  or  puer- 
peral; ana  includes,  as  respects  any  particular  district,  any 
infectious  disease  to  which  the  Act  has  been  applied  by  the 
local  authority  of  the  district  in  manner  provided  by  this  Act." 
The  latter  half  of  this  section  applies  to  such  infectious  diseases 
as  measles,  whooping-cough,  diarrhoea,  phthisis,  cancer.  Influ- 
enza (with  a  capital  1),  leprosy,  &c.,  and  it  must  be  remembered 
that  it  is  to  some  of  these  at  present  non-notifiable  infectious 
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diseases  that  the  high  zymotic  death-rate  is  chiefly  due.  The 
above-mentioned  intectious  diseases  of  the  Notification  Act 
become  in  a  later  Act,  e.gf.,  the  Public  Health  (London)  Act, 
1891,  Sections  58-74 — dangerous  infectious  diseases,  and  of 
these  1  will  treat  in  the  above  order  as  nearly  as  possible, 
pointing  out  at  the  same  time  those  that  I  do  not  think  ought 
to  be  so  included — at  least  for  the  present. 

Small-pox^  ^'c, — With  an  unprotected  element  gradually,  but 
certainly,  increasing,  small-pox,  by  virtue  of  its  extremely 
loathsome  character  and  disfiguring  tendencies,  is  perhaps  the 
most  important  disease  with  which  we  have,  or  shall  have,  to 
deal ;  and  in  this  connexion  I  would  point  out  that  in  semi- 
protected  persons  this  disease  may  assume  such  protean  (modi- 
fied) forms  that  the  differential  diagnosis  between  it  and 
chicken-pox  may  become  extremely  difficult,  if  not  at  times 
well-nigh  impossible.  Such  being  the  case,  chicken-pox  might 
with  advantacre,  at  least  in  times  of  epidemics,  be  classified  as  a 
dangerous  intectious  disease,  and  its  notification  be  made  conse- 
quently compulsory.  In  the  same  way  and  under  the  same 
conditions  diarrhooa  and  sore-throat  might  be  so  classed  in 
connexion  with  epidemics  of  the  more  serious  diseases — cholera 
or  typhoid  fever,  and  diphtheria  or  membranous  croup  (this 
latter  disease  being  an  affection  of  the  air  passages  indistin- 
guishable, in  my  opinion,  from  diphtheria  in  origin).  The 
difficulty  in  epidemic  periods  of  drawing  a  line  between  diphthe- 
ritic and  non-diphtheritic  throats,  between  choleraic  diarrhoea 
and  true  cholera,  between  chicken-pox  and  modified  small-pox, 
is  well  known  to  us  all,  but  personally  I  look  forward  with 
great  hopes  to  these  difficulties  being  dispelled  by  bacterio- 
logical diagnosis.  The  importance  of  this  advance  in  the 
matter  of  children  attending  school  is  apparent.  Bacteriological 
examination  will  be  applicable  in  the  same  way  to  cases  of 
cholera  or  suspected  cholera,  and  will — in  the  near  future,  I 
hope — be  applicable  to  chicken-pox  and  modified  small-pox, 
now  that  we  are  on  the  point  of  capturing,  if  we  have  not 
already  captured,  the  germ  of  small-pox. 

So  much  for  small-pox,  cholera,  diphtheria,  or  membranous 
croup,  about  the  dangerous  infectious  nature  of  which  there  is 
no  doubt,  and  for  which  notification,  isolation,  disinfection, 
and  quarantine,  or  medical  inspection,  are  all-important,  more 
especially  when  the  first  step  (notification)  is  successfully  and 
carefully  carried  out,  and  that,  too,  by  the  bacteriological 
methods  mentioned  above,  if  required.  In  this  connexion  I 
may  mention,  as  a  matter  of  interest,  that  in  New  South  Wales 
there  is  a  Notification  Act  (restricted  to  small-pox,  however) 
requiring  householders  and  medical  practitioners  "  forthwith  to 
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report  every  case  which  may  be  reasonably  supposed  to  be 
small-pox,"  the  responsibility  then  being  removed  from  the 
practitioner  to  the  Health  Department.  Some  such  wording  in 
our  Acts  would  be  useful  until  such  time  as  diagnosis  became 
more  certain  or  the  rising  generation  of  medical  men  more 
educated  in  infectious  diseases. 

Erysipelas, — As  regards  this  disease,  I  am  bound  to  confess 
that  1  fail  to  see  the  use  of  notification  or  of  including  it  in  the 
list  of  those  which  ai'e  dangerously  infectious.  Does  the  disease 
spread  from  individual  to  individual?  The  majority  of  cases 
notified  in  Leicester  are  trifling  in  character  and  have  no  real 
bearing  upon  public  health.  Further,  some  of  the  cases  are 
apt  to  recur,  and  so  repeated  notifications  for  the  same  patients 
are  sent  in.  Erysipelas  might,  in  my  opinion,  with  advantage 
be  expunged  from  the  list  of  dangerous  infectious  diseases.  In 
Leicester  the  notification  of  this  disease  has  cost  £574  for  4592 
certificates  during  the  last  fifteen  years. 

Scarlet  fever,  typhus  fever,  typhoid  or  enteric  fever,  and 
relapsing  fevers  (the  last  three  constituting  the  group  of  con- 
tinued fevers)  may  all  be  classed  with  the  first  group  I  have 
named — viz.,  small-pox,  cholera,  diphtheria,  or  membranous 
croup,  as  dangerous  infectious  diseases  requiring  the  stringent 
preventive  measures  mentioned  above. 

Puerperal  fever. — Regarding  this  disease  I  agree  with  Drs. 
Herman  and  Cullingworth  in  looking  upon  it  as  a  wholly 
preventible  disease — a  blood  poisoning  due  to  the  intro- 
duction from  without  of  a  particulate  poison,  which  gives  rise 
to  a  severe  febrile  illness,  occurring  soon  after,  and  being 
dependent  upon,  delivery.  The  carrying  medium  may  be  the 
hands,  instruments,  dressings,  &c.,  and  the  disease  is  due  to 
want  of  proper  cleanliness  and  antiseptic  precautions.  That 
the  disease  depends  upon  a  micro-organism  is  highly  probable, 
but  such  organism  can  only  be  transferred  by  contact — and 
this  transference  can  be  prevented  by  cleanliness  and  the  use 
of  antiseptics.  Notification  is  certainly  useful,  so  that  inquiries 
may  be  made,  and  preventive  measures  taken,  if  necessary,  in 
regard  to  medical  men,  nurses,  and  mid  wives.  The  disease, 
however,  ought,  in  my  opinion,  not  to  exist  at  all. 

So  much  tor  the  so-called  "  dangerous "  infectious  diseases, 
about  which  there  ought  to  be  practically  no  difference  of 
opinion ;  and  now  I  will  deal  with  those  about  which  opinions 
differ  considerably  at  the  present  day,  foremost  among  which 
are  measles  and  whooping-cough,  diseases  which  have  high 
mortalities  and  widespread  epidemic  prevalence.  In  both  these 
respects  these  two  diseases  ought  to  be  preventible.  But  how  I 
Notification  is  suggested,  and  would  doubtless  be  useful,  but 
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not  in  the  sense  that  it  is  useful  in  the  diseases  I  have  already 
considered.  For  instance,  in  measles  notification  (more  especi- 
ally early  notification)  would  be  useful  in  warning  us  of  an 
approaching  epidemic ;  in  enabling  us  to  close  certain  schools 
(elementary  or  otherwise)  if  necessary ;  in  bringing  together 
a  close  relationship  between  the  health  departments  and  the 
people,  thereby  enabling  precautionary  instructions  to  be  given 
(and  of  course  carried  out)  as  to  the  dangers  of  measles,  so  as 
especially  to  prevent  expbsure  to  chills ;  in  enabling  us  to 
isolate  the  other  children  in  a  household  and  to  keep  them  away 
from  school;  in  carrying  out  disinfection  of  houses,  bedding, 
clothes,  &c. ;  and,  in  fact,  in  generally  drawing  the  attention 
of  parents  to  the  seriousness  and  dangers  of  measles,  and  so 
disabusing  their  minds  of  the  extreme  folly  of  looking  upon 
measles  as  a  disease  to  be  '^  got  over,"  and  doing  away  with  the 
apathy  that  unfortunately  exists  in  regard  to  this  particular 
disease.  Insanitary  arrangements,  again,  would  be  discovered 
by  our  inspectors,  and  it  must  be  remembered  that  insanitary 
surroundings  indirectly  increase  largely  the  mortality  from  this 
disease.  It  is  true  that  we  must  trust  to  "  home "  isolation 
such  as  it  is,  for  in  this  disease  at  present  hospital  isolation, 
with  its  attendant  expenses,  would  be  practically  impossible,  not 
only  on  account  of  numbers  and  the  early  ages  of  the  patients, 
but  also  on  account  of  the  intensely  infectious  early  stage 
(pre-emptive)  of  the  disease  leading  to  rapid  spreading,  and  its 
long  incubation  period. 

By  such  means  as  the  above  the  mortality  from  measles 
would  be  diminished,  though  I  doubt  whether  its  incidence, 
and  therefore  its  epidemic  tendency,  would  be  lessened.  Such 
at  least  is  the  practical  experience  of  towns  that  have  tried, 
or  are  trying,  the  experiment.  Still,  such  an  advantage  as 
lessening  the  mortality  might  counterbalance  the  necessary 
expenditure  and  trouble,  and,  considering  the  high  mortality 
from  measles,  anything  that  can  be  done  ought  to  be  done  to 
lessen  it.  The  same  arguments  apply  practically  \o  whooping- 
cough — indeed,  the  high  mortality  from  these  two  diseases  is  a 
distinct  blot  on  preventive  medicine.  In  Leicester  during  the 
last  twenty  years  we  have  registered  1212  deaths  from  measles 
and  1160  deaths  from  whooping-cough  ;  and  surely  for  the 
next  twenty  years  there  ought  to  be  a  very  great  improvement 
upon  this,  more  especially  as  these  diseases  are  pre-eminently 
preventible,  at  least  in  respect  of  their  mortalities.  If  not, 
preventive  medicine^  is  indeed  a  failure  as  regards  measles  and 
whooping-cough.  Without  notification,  however,  health  autho- 
rities can  do  nothing,  and,  though  we  are  not  in  a  position  at 
present  to  follow  up  in  every  case  such  notification  with  the 
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other  well-known  preventive  measures  known  to  us,  I  think  the 
mere  fact  of  knowing  the  localities  of  infected  houses  would 
enable  us  to  effect,  by  means  of  advice,  &c.,  material  good,  and 
to  satisfactorily  diminish  these  death-rates.  The  worst  cases — 
those  especially  living  under  the  most  insanitary  conditions  and 
in  the  most  destitute  circumstances — might  be  removed  to 
hospital  with  great  advantage,  even  though  one  admits  the 
impracticability  of  stamping  out  the  disease  by  isolating  each 
case  as  it  is  notified.  These  two  diseases  are  also  the  cause  of 
much  impaired  health  arising  from  their  after  effects ;  and  if 
notification  leads  to  more  careful  nursing  and  greater  pre- 
cautions against  chills,  the  result  will  be  nighly  satisfactory, 
and  will  tend  to  improve  the  public  health  of  the  rising 
generation. 

Whilst  fully  admitting  the  fact  that  wide-spread  diarrhoea 
may  be  an  antecedent  to  epidemics  of  typhoid  fever  or  cholera, 
and  therefore,  if  notified,  may  lead  to  the  knowledge,  and 
perhaps  to  the  prevention,  of  a  coming  epidemic  storm,  I  do 
not  think  that  with  us  such  stringent  precautions  are  necessary 
— ^more  especially  considering  the  rarity,  not  only  of  cholera, 
but  also  of  serious  typhoid  fever  epidemics.  Further,  in  in- 
fantile (or  epidemic)  diarrhoea,  nothing  is  to  be  gained  from 
notification — the  average  duration  of  the  disease  being  so  short 
and  its  supposed  etiology  so  involved.  This  disease,  further, 
can  hardly  be  described  as  infectious,  though  it  is  most  probably 
due  to  a  micro-organism. 

In  phthisis  we  nave  a  disease  that  is  undoubtedly  infectious 
and  might  therefore  be  notified,  so  that  precautionary  measures 
might  be  taken  as  in  the  case  of  measles  and  whooping-cough ; 
to  follow  up  such  notification,  however,  with  other  strict  mea- 
sures would  be  not  only  irksome  and  intolerable  to  the  patients 
themselves,  but  also  useless  to  the  community  at  large,  ththisis 
is  spread  chiefly,  if  not  entirely,  by  contact,  and  with  ordinary 
precautions  this  spread  is  preventible,  so  that  it  is  sufficient  for 
our  purpose  to  know  the  localities  of  infected  houses,  in  order 
that  such  ordinary  but  highly  necessary  precautions  may  be 
taken.  Strict  isolation  in  this  disease  is  not  necessary,  whilst 
disinfection  is  in  some  places  even  now  carried  out  on  death 
returns. 

In  cancer,  whether  the  so-called  "  organism  "  is  a  protozoon 
or  a  product  of  cell  metamorphosis,  the  etiology  is  so  obscure 
that  we  may,  for  the  present  at  least,  regard  the  disease  as  not 
infectious,  and  therefore  not  to  be  notified. 

Epidemic  influenza  is  a  highly  infectious  disease  with  a  high 
mortality  rate  (direct  or  inairect)  and  an  extremely  short  in- 
cubation period.     The  disease  is  in  every  way  comparable  with 
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measles,  with  the  exception  that,  whereas  a  bacillus  is  assumed 
in  the  latter,  it  has  been  isolated  and  carefully  investigated 
in  the  former.  Isolation  of  this  disease  is  all-important,  but 
practically  impossible — ^at  least,  in  hospitals — owing  to  the  mild 
nature  of  some  of  the  cases  and  the  extreme  infectivity  of  the 
early  stages.  Home  isolation  and  strict  precautionary  measures 
— e.gf.,  disinfection  of  sputum  and  nasal  secretions — must  be 
trusted  to,  and  to  enable  these  to  be  the  better  enforced 
notification  might  certainly  be  of  advantage. 

The  last  disease  I  shall  touch  upon  is  leprosy,  and  I  shall 
content  myself  with  saying  that  New  South  Wales  is  grappling 
with  it  satisfactorily  by  means  of  an  Act  passed  in  1890 
'*  providing  for  the  notification,  detention,  and  isolation  of 
leprosy  cases,  with  the  appointment  of  lazarets."  Such  are  the 
lines  to  go  on. 

In  conclusion,  although  I  look  upon  all  infectious  diseases  as 
dangerous  more  or  less,  it  is  of  advantage  to  divide  them  into 
two  classes — viz.,  (a)  dangerous  infectious  diseases,  and  (6) 
ordinary  infectious  diseases ;  including  under  the  first  heading 
those  diseases  which  require  the  most  stringent  means  for  their 
prevention — viz.,  notification,  isolation,  disinfection,  quarantine 
or  medical  inspection,  and  scientific  inoculation.  Under  this 
heading  we  have  small-pox,  cholera,  diphtheria  or  membranous 
croup,  typhus,  typhoid  (enteric  feverj,  relapsing  or  continued 
fevers,  leprosy,  and  perhaps  the  disease  known  as  scarlatina  or 
scarlet  fever;  whilst  under  the  second  heading  we  have  diseases 
that  are  no  doubt  infectious,  but  only  to  such  an  extent  that 
ordinary  precautions  may  with  advantage  be  taken,  or  with 
which  the  circumstances — e.g.y  extreme  infectiousness  of  early 
stages,  tendencies  to  rapid  spreading,  &c. — are  such  that  under 
existing  conditions  it  would  be  practically  impossible  to  have 
strict  preventive  measures  carried  out.  In  all  these  cases  I  am 
of  opinion  that  notification  is  required,  with  the  two  exceptions, 
perhaps,  of  erysipelas  and  cancer.  Under  this  second  heading 
1  include  measles,  whooping-cough,  epidemic  influenza,  phthisis, 
and  puerperal  fever.  Diarrhoea,  chicken-pox,  and  sore  throat 
may  with  advantage  be  made  notifiable  under  epidemic  con- 
ditions of  cholera  and  typhoid  fever,  small-pox,  or  diphtheria 
respectively. 


Dr.  SEA.TON  (M.O.H.  Surrey  County  Council)  showed  a  series  of 
maps,  which  he  had  also  exhibited  as  part  of  his  report  on  diphtheria 
at  Budapest,  illustrating  the  slow  but  continuous  transfer  of  the 
incidence  of  diphtheria  from  N.W.  to  IS.E.  England  during  the 
twelve  years,  1881-1892. 
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On  *^  The  Chemical  Training  of  Medical  Officers  of  Hedlth^^  hy 
Herbert  E.  Davies,  M.*A.  (Cantab)  B.Sc.  (Lond.)  F.I.C. 

ABSTRACT. 

The  help  of  chemistry  is  necessary  in  Public  Health  work. 
The  holaer  of  a  diploma  in  Public  Health  is  supposed  to  have 
been  trained  in  chemistry,  therefore  too  often  local  authorities 
consider  that  their  Medical  Officer  is  able  to  do  the  work  of  u 
public  analyst.  But  neither  the  training  nor  the  examination 
are  of  any  use  as  far  as  practical  chemistry  is  concerned.  In 
the  case  of  men  qualified  before  1890  no  definite  training  of 
any  sort  is  required,  those  qualified  after  only  take  out  three 
months'  practical  work. 

Those  best  qualified  to  know,  consider  that  nobody  is  com- 
petent to  undertake  the  duties  of  public  analyst  who  has  not 
obtained  the  Fellowship  of  the  Institute  of  Chemistry.  This 
body  demands  at  least  three  years'  training  before  examination, 
and  three  more  years  s{)ent  in  the  exercise  of  his  profession 
before  a  man  is  eligible  for  the  Fellowship. 

The  examination  in  chemistry  for  the  diploma  in  Public 
Health  is  no  test  of  practical  knowledge,  being  incomplete  and 
unreal.  The  examination  was  never  meant  to  qualify  men  for 
the  post  of  analyst,  and  really  seems  unnecessary,  as  the  time 
would  be  better  spent  if  devoted  to  subjects  of  more  immediate 
importance  to  him  as  a  Medical  Officer  of  Health.  It  is  no  use 
for  a  man  to  spend  time  in  learning  how  to  make  sham  and 
useless  analyses  of  food  and  water. 


At  the  conclusion  of  the  Conference  the  resolution  already 
referred  to,  condemning  the  use  of  the  flesh  of  tuberculous 
animals  as  human  food,  was  carried  with  only  three  dissentient 
votes,  and  another  resolution,  proposed  by  Dr.  Barwisi*  (Medical 
Officer  of  Health,  Derby  County  Council),  to  the  effect  that 
Medical  Officers  of  Health  and  Sanitary  Inspectors  should  no 
longer  be  appointed  for  limited  periods,  was  carried  unanimously. 
The  resolutions  were  referred  to  the  Council  of  The  Sanitary 
Institute  for  the  consideration  of  that  body. 

The  Conference  was  well  attended  throughout.  About  140 
Medical  Officers  of  Health  from  all  parts  of  the  three  kingdoms 
attended  on  the  opening  day. 
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CONFERENCE  OF  MUNICIPAL  AND  COUNTY 

ENGINEERS. 


The  proceedings  of  the  Conference  commenced  with  an  address 
by  the  President,  Mr.  A.  M.  Fowler,  MlnstCE.,  published 
in  Vol.  XV.,  Part  m. 


On  **  Tlie  Disposal  of  Town  and  other  Refuse  by  Buming^^  by 

James  Deas. 


ABSTRACT. 

The  question  of  dealing  with  towns  refuse  has  occupied  the 
attention  of  local  and  municipal  authorities  in  this  country  for 
many  years  past.  Various  schemes  have  been  suggested  to 
remedy  the  evil,  but  all  are  now  agreed  that  the  most  economical 
and  safest  from  a  public  health  point  of  view  is  to  destroy  it  by 
fire. 

The  great  objection  to  the  forms  of  destructor  now  in  use 
is  the  possibility  of  offensive  vapours  and  charred  paper  going 
up  the  chimney  shaft  and  causing  a  nuisance  to  the  sur- 
rounding neighbourhood.  The  charging  arrangements  are  so 
constructed  that  the  outlets  of  combustion  are  at  the  back  of 
the  furnace,  and  that  whilst  a  charge  is  burning  upon  the 
furnace  bars,  the  next  charge  is  upon  the  dead  hearth  near  the 
outlet  flue  where  it  undergoes  drying  and  partial  decomposition, 
with  the  result  that  offensive  vapours  are  given  off  without 
being  exposed  to  sufScient  heat  to  render  them  inoffensive. 
(See  Beport  of  the  London  County  Council.) 

The  loUowing  are  the  necessary  conditions  for  a  perfect 
destructor : — 

1.  To  destroy  rapidly  all  unscreened  refuse  from  a  town  of 
whatever  description  without  committing  any  offence  or  possible 
nuisance. 

2.  To  reduce  the  refuse  dealt  with,  to  the  least  possible 
amount  of  clinker. 

3.  To  deal  with  the  refuse  and  bye-products  with  the 
greatest  economy  and  efficiency. 

VOL.  XVI.     PABT  I.  T^ 
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In  the  new  destructor  at  Warrington  the  above  conditions 
are  complied  with  and  successfully  carried  out.      It  has  now 
been  in  operation  and  worked  continuously  day  and  night  for 
thirteen  months. 

The  total  height  from  ground  level  to  charging  platform  is 
only  8  ft.  9  in.,  half  the  height  of  the  inclined  roadway  to 
other  destructors.      The  refuse  is  tipped  direct  into  a  hopper 
and  falls  down  on  to  the  inclined  path,  where  it  is  partially 
burnt  and  dried,  and  all  the  gases  are  absolutely  destroyed  by 
the  radiation  of  the  intense  heat  of  the  furnace  as  they  are 
drawn  through  and  over  the  hottest  part  of  the  fire,  entering 
into  ignition  and  complete  combustion  in  the  chamber  (where 
a  temperature  of  over  2000  F.  is  maintained)  before  finally 
passing  away  to  the  boiler.     This  intense  heat   and  form  of 
furnace  does  away  with  the  necessity  of  a  second  fire,  dignified 
by  the  name  of  cremator. 

Mr.  Carter  Bell,  County  Analyst,  has  tested  the  escaping 
gases  several  times,  and  the  following  is  his  analysis : — 
The  results  are  given  in  percentages  by  volume : 

Carbonic  Acid  ...         ...         ...         ...       7*2 

Oxygen  ...         ...         ...         ...         ...     11*8 

Nitrogen,  Sulphurous  Acid,  Water  Vapour     81*0 

100-0 

He  adds  in  his  report : — "  I  drew  various  samples  of  gases 
from  the  chamber  at  the  foot  of  the  chimney  shaft,  and  in  no 
case  did  I  find  the  slightest  trace  of  sulphuretted  hydrogen  or 
mephitic  vapours.     There  is  NO  trace  of  carbonic  oxide. 

The  average  quantity  burnt  per  cell  by  other  forms  of 
destructor  is  given  at  6^  tons  per  24  hours. 

The  following  figures  are  given  by  an  independent  24  hours 
test  on  this  destructor  by  the  Leeds  Corporation. 

(copy  certified.) 

Tests  of  "  Beaman  4'  Deas  "  Destructor  Furnace. 
Warrington  Installation. 

Date  (noon  to  noon),  November  23rd  and  24th,  1893. 

Duration  of  trial,  24  hours. 

Nature  of  Fuel,  Unscreened  Refuse. 

Total  quantity  of  fuel  burnt     53536  lbs.  =  23  tons  18  cwt. 

Quantity  of  fuel  per  hour  2231  lbs.  =  19  cwts.  3  qrs. 

Tl.  qnty.  of  water  evaporated  61344  lbs.  =  6134  galls. 

Qnty.  of  water  pr.  hr.  (1271  h.p.)  2556  lbs.  =  255  galls. 

Weight  of  clinker  produced     14980  lbs.  =  6  tons  13  cwt. 


JAMES   DEAS.  19 

Per  cent  of  clinker  27*9 

Pressure  of  steam  maintained  68  lbs. 

Temperature  of  air  in  boiler  house  45° 

Temperature  of  feed  water  104°  F. 

Temperatui-e  of  gases  leaving  damper  650°  F. 
Quantity  of  water  evaporated  per  lb.  of  house  refuse    1*14 

Average  temperature  by  copper  wire  test  2,000°  F. 

Average  air  pressure  (water)  maintained  2^  ins. 

Draught  velocity  in  feet  per  minute  820 

(Signed)  George  Darley, 

Supt.  Ashpit  Cleansing  Department,  Leeds. 

George  T.  Carter, 
City  Engineer  s  Office,  Leeds. 

The  whole  refuse  is  weighed  at  the  works  and  the  daily 
amount  burnt  in  this  furnace  equals  20  tons  per  24  hours, 
which  far  exceeds  all  other  forms  at  present  in  use.  Objection 
has  been  raised  by  parties  viewing  this  destructor  at  Warring- 
ton to  the  high  temperature  attained,  and  the  possibility  of 
the  brick-work  being  rapidly  burned  away.  The  experience  of 
thirteen  months  continuous  working  does  not  confirm  this 
opinion,  as  no  repairs  have  been  necessary  and  no  expense  has 
been  incurred. 

During  the  process  of  burning,  fine  particles  of  dust  fix  them- 
selves on  the  crown  of  the  arch  and  exposed  portions  of  the 
furnace  in  a  stalactitic  form,  thus  protecting  the  orickwork  from 
the  intense  heat. 

The  following  analysis  was  made  by  Mr.  J.  Carter  Bell : — 

Silica           55*364 

Oxides  of  Iron      ...         ...         ...  15*711 

Alumina     17*362 

Lime           5*390 

Magnesia,  Potash,  Soda,) 
Sulphuric  Acid  ) 

This  furnace  has  been  at  work  since  August,  1893,  and  is  as 
^od  now  as  on  the  day  it  was  erected. 

I  have  made  repeated  experiments  in  burning  sludge  mixed 
with  town  refuse  with  success.  The  following  test  was  made  a 
few  weeks  ago : — One  ton  of  sludge  mixed  with  one  ton  of 
unscreened  town  refuse,  when  the  whole  was  completely  burned 
in  1  hour  35  minutes  and  gave  25  ^/^  clinker. 

Fi*om  daily  experience  I  find  that  I  can  evaporate  1  lb.  of 
water  from  lib.  of  unscreened  town  refuse,  and  the  value  of 
steam,  in  my  opinion,  by  burning  towns  refuse  will  form  a  very 
important  factor  for  corporations  in  the  near  future. 
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On  "  The  Acme  Be/use  Deatructory''  by  H.  Royle,  AssocM^ 

Inst.C.K 

It  is  a  matter  of  universal  admission  that  the  heaping  together 
of  putrescent  or  decomposing  matter  such  as  towns  reiuse,  is 
an  evil,  and  that  as  yet  no  better  process  by  which  it  can 
be  converted  into  fixed  and  harmless  products  has  presented 
itself  or  been  proposed  than  combustion.  As  by  this  means  all 
the  organic  products  present  (these  being  the  objectionable 
portions)  are  converted  into  the  comparatively,  if  not  absolutely, 
narmless  forms  of  water  vapour,  that  is  pure  steam,  carbonic 
acid  gas,  and  nitrogen,  all  of  which  are  contained  in  atmospheric 
air  as  it  is  commonly  found. 

This  desirable  effect  is  brought  about  bv  means  of  a  furnace- 
like  apparatus  known  as  a  "  Destructor,'  a  somewhat  inappro- 
priate name  inasmuch  as  matter  cannot  be  destroyed  but  only 
changed.  Of  these  destructors  there  are  many  forms  offered,, 
each  more  or  less  efficiently  doing  its  work.  It  would  be  a 
tedious  waste  of  time  to  individually  criticise  the  construction 
and  merits,  or  demerits  of  each  one.  The  general  construction 
of  all  is  very  similar.  The  refuse  to  be  burned  is  dropped  on  to 
a  sloping  bed  at  the  back  of  the  furnace  where  it  loses  the  water 
and  other  volatile  matter  contained  in  it.  From  thence  it  is 
moved  on  to  the  bars  or  fmnace  proper,  and  there  the  remain- 
ing organic  matter  is  burnt  out ;  finally  the  ashes  or  clinkers,, 
that  is  the  non-combustible  portion,  is  raked  out.  It  appears 
that  the  real  character  of  this  drying  bed  has  been  much  over- 
looked, and  that  it  is  not  generally  known  what  an  insanitary 
sinner  it  is. 

The  mode  of  working  generally  adopted  is  as  follows : — 
When  the  charge  on  the  lower  bars  is  sufficiently  burned,  the 
att,endant  rakes  out  the  greater  portion,  leaving  on  the  bars  a 
sufficiency  of  burning  material  to  ignite  the  next  charge  which 
he  rakes  or  pushes  aown  from  the  drying  bed,  which  drying 
bed  again  in  its  turn  is  covered  with  a  fresh  charge  of  raw 
material ;  when  the  dried  charge  comes  into  contact  with  the 
red  hot  portion  left  on  the  bars,  a  process  known  to  chemists  as 
dry  distillation  commences,  and  this  continues  until  the  ignition 
is  complete  or  until  the  bulk  is  converted  into  charcoal.  It  is 
well  known  to  chemists  that  the  products  resulting  from  the 
drv  distillation  of  organic  matter  containing  much  nitrogen  and 
sulphur  (such  as  foecal  and  other  like  matters  always  do)  are 
invariably  of  a  most  nauseous  and  offensive  character,  noxious 
to  the  sense  of  smell  and  likely  to  be  pernicious  from  a  sanitary 
point  of  view.  These  vapours  in  their  turn  pass  over  the  drj'ing 
oed,  causing  the  elimination  of  vapours  of  the  same  character 
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and  similar  properties  as  themselves,  and  this  goes  on  charge 
after  charge,  and  were  it  not  for  a  high  chimney,  which  like 
<;harity  covers  a  multitude  of  sins,  the  presence  of  such  a  so- 
called  destructor  would  be  unendurable  in  any  neighbourhood. 
That  this  state  of  things  exists,  a  sudden  visit,  incognito,  to  one 
of  these  destructors  will  prove  to  any  persons  desirous  of  know- 
ing the  truth  of  the  matter.  Even  inspection  of  the  chimney 
top  and  its  tinted  vapours  will  to  some  extent  show  the  various 
stages  of  the  process.  It  seems  that  a  destructor  is  deemed  to 
be  doing  perfect  work  if  it  does  not  produce  a  local  smell  and 
does  produce  a  quantity  of  hard  slaggy  cinder,  which  can  be 
«hown  with  great  pride  to  visitors  as  an  undoubted  proof  of  its 
great  efficiency. 

That  this  state  of  things  has  not  passed  unobserved  is  shown 
from  attempts  made  to  obviate  the  evil.  To  this  end  rocking 
bars  have  been  employed ;  these  by  their  motion  bring  the  raw 
■or  dried  charge  on  to  the  glowing  mass  in  smaller  quantities  at 
once,  and  so  somewhat  reduce  the  evil.  In  some  cases,  again, 
the  most  clumsy  of  all  devices,  a  fume  cremator  is  employed 
which  is  essentially  a  mass  of  glowing  coke.  This,  though 
effectual  for  destroying  the  offensive  organic  vapours  arising 
from  the  concentration  of  manurial  material  and  which  are 
necessarily  of  low  temperature,  simply  betrays  by  its  presence 
that  the  destructor  to  which  it  is  attached  has  been  constructed 
on  erroneous  principles. 

The  inventors  of  the  Acme  Destructor,  in  their  design,  kept 
in  view  the  necessity  of  complete  combustion  of  all  the  organic 
matter,  and  not  the  merely  putting  it  out  of  sight  and  smell. 
The  refuse  is  tipped  into  the  large  receptacle  or  hopper,  from 
whence  it  falls  through  the  opening  on  to  the  sloping  bars,  which 
are  set  at  about  an  angle  of  45° ;  and  as  the  organic  or  com- 
bustible portion  burns  out,  the  residual  material  gradually  falls 
to  the  lowest  position,  whence  it  is  removed  by  the  attendant 
at  the  front  and  side  (using  a  long  shanked  shovel). 

As  quickly  as  it  is  removed  a  further  quantity  falls  down  the 
inclined  plane  formed  by  the  bars,  which  in  its  turn  is  followed 
by  a  fresh  portion  from  the  hopper.  Thus  the  feeding  in  of 
the  material  is  almost  as  gradual  as  though  rocking  bars  were 
employed.  The  action  of  the  hanging  oridge  is  important ; 
any  vapour  evolved  from  the  raw  material  is  deflected  partly 
over  the  surface  of,  and  partly  actually  through,  the  already 
incandescent  portion,  where  it  also  meets  the  red  hot  gases 
arising  from  the  combustion  of  the  lower  portion  and  becoming 
ignited,  finally  passes  through  the  combustion  chambers,  heat- 
ing these  to  such  a  high  temperature  that  no  combustible  vapour 
can  escape.   As  each  spadeful  is  withdrawn  it  is  followed  through 
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the  whole  system  hy  an  equal  volume  of  the  raw  material,  the 
volatile  matter  from  which  being  thus  slowly  evolved  has  ample 
time  for  complete  combustion,  which  cannot  be  the  case  where 
large  charges  are  thrown  on  at  one  time.  Although  designed  as  a 
destructor  only,  it  is  as  capable  as  any  other  of  being  adapted  to 
the  generating  of  steam  when  the  material  to  be  burned  contains 
enough  heat-prod ucine  material ;  it  equally  permits  the  use  of 
rocking  bars,  as  also  the  use  of  a  st^am  or  other  blower  being 
applied.  For  the  latter  purpose  it  is  only  necessary  to  close  the 
front  as  is  usually  done  and  fix  the  necessary  blower  or  fan. 
The  inventors  of  the  "  Acme  "  Destructor  claim  for  it : — 

1.  That  it  can  be  constructed  at  less  first  cost  than  any  other, 

2.  That  for  efficiency,  for  ease  of  working,  that  is  the  feeding 
with  raw  and  the  removal  of  burnt  material,  it  offers  every 
advantage. 

3.  That  from  its  simplicity  and  freedom  from  working  parts, 
it  is  less  liable  to  get  out  of  order  than  any  other,  therefore  will 
neither  require  expensive  skilled  labour,  nor  incur  frequent 
stoppages  with  consequent  decrease  of  working  time.  Any 
repairs  needed  can  be  done  by  any  ordinary  olacksmith  or 
bnckWer. 

4.  That  it  effects  complete  combustion  of  all  carbonaceous 
or  other  organic  matter  in  a  systematic  manner,  all  vapours 
having  to  pass  through  red  hot  material  and  highly-heated 
combustion  chambers,  thus  rendering  the  escaj>e  of  noxious 
gases  impossible. 


Note. — A  paper  On  "-4  Description  of  some  Recent  Improve^ 
ments  in  Destructors,'^  by  John  A.  Brodie,  AssocM, 
Inst.C.E.,  was  also  read. 


Visits  were  made  to  the  Liverpool  Destructor  Works,. 
Hydraulic  Power  Company's  Station,  Toxteth  Park  Destructor 
Works,  and  Liverpool  Electric  Supply  Company's  Central 
Station. 
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CONFERENCE  OF  SANITARY  INSPECTORS. 


The  proceedings  of  the  Conference  commenced  with  an  address 
by  the  President,  Mr.  Francis  Vacher,  F.R.C.S.,  published 
in  Volume  XV.,  Part  III. 


On  "  The  Local  Government  Act,,  1894,"  othenoise  called  "  The 
Parish  Councils  Act;^^  its  effect  upon  the  position  and  duties 
of  the  Rural  Sanitary  Inspector^  hy  John  Aldersey 
Davenport,  M.  S.  A.,  Surveyor  and  Inspector,  Nantwich 
Rural  Sanitary  Authority. 

ABSTRACT. 

This  subject  is  sure  to  have  special  interest  for  those  who  will 
be  affected  by  the  change  in  Local  Government,  which  will 
very  shortly  become  an  accomplished  fact. 

Since  the  establishment  of  Kural  Sanitary  Authorities  about 
twenty-two  years  ago,  there  has  been  a  tendency  to  increase 
the  duties  and  responsibilities  of  rural  inspectors,  and  this 
development  of  work  is  natural  as  people  become  more  alive  to 
the  necessity  for  the  general  observance  of  those  laws  of  health 
upon  which  their  well-being  depends.  The  tendency  of  modern 
progressive  opinion  is  thus  to  require  more  of  the  Sanitary 
Inspector.  In  fact,  it  seems  as  if  the  Sanitary  Inspector  of 
the  future  would  have  to  be  almost  a  doctor,  engineer,  chemist, 
and  a  host  of  other  professions  and  trades  rolled  into  one. 

But  whilst  more  is  now  desired  and  expected  from  this  oflScer, 
Acts  of  Parliament  have  not  recognised  the  desirability  of 
correspondingly  improving  his  position. 

The  Local  Government  Act,  18^4,  is  the  first  Act  that  has 
made  a  great  change  in  Local  Government  in  Rural  Districts 
since  the  Act  of  1872,  and  it  may  possibly  be  fraught  with 
great  changes  of  a  beneficial  character  to  the  rural  inspector ; 
but  at  present  I  only  find  reference  to  him  (and  then  not  by 
name)  in  a  kind  of  omnibus  clause  amongst  the  transitory 
provisions  of  the  new  Act. 

Section  81,  clause  1,  provides: — "Where  the  powers  and 
duties  of  any  authority  (other  than  Justices)  are  transferred  by 
this  Act  to  any  Parish  or  District  Council,  the  officers  of  that 
authority  shall  become  the  officers  of  that  Council." 

Then  Clause  4  provides  that  the  office  shall  be  continued 
upon  the  same  tenure,  terms  and  conditions  as  heretofore,  and 
at  the  same  remuneration  for  the  same  duties.    This  seems  fair^ 
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but  that  which  Acts  of  Parliament  appear  to  provide,  and  that 
which  they  actually  do  provide,  are  not  always  the  same. 

Unfortunately  nearly  all  rural  inspectoi's  are  appointed  for 
limited  periods,  and  the  officer's  appointment  may  lapse  in  a  few 
months  after  his  transference,  and  then  he  is  out  of  office.  The 
re-appointment  rests  entirely  with  the  District  Council,  and  also 
the  terms  with  respect  to  it.  These  times  of  periodical  appoint- 
ment are  naturally  times  of  anxiety  to  an  inspector,  but  with 
his  old  authority  he  had  some  feeling  of  assurance  from  the 
past ;  whereas  now  there  is  an  unknown  quantity  before  him ; 
those  who  may  be  elected  are  unknown,  the  course  they  may 
take  (especially  with  reference  to  himself)  is  unknown,  and  it  is 
not  to  be  accounted  strange  if  he  looks  forward  with  great 
anxiety  to  the  time  of  his  first  re-appointment  under  the  new 
Council. 

Of  course  it  is  the  intention  of  the  new  Act  that  the 
Sanitary  Inspector  shall  be  placed  by  it  in  exactly  the  same 
position  he  held  before,  but  I  am  afraid  that  Sanitary  Inspectors 
with  periodical  appointments  will  be  induced  to  look  upon  the 
prospect  as  a  little  worse.  The  officers  of  other  authorities  may 
also  become  transferred  to  the  Rural  District  Councils. 

Section  81,  Clause  5,  provides  "  that  where  a  Kural  Sanitary 
District  is  divided  by  the  Act,  any  officer  for  the  district  so 
divided  shall  hold  his  office  as  such  officer  for  each  district  formed 
by  the  division,"  and  his  salary  is  to  be  paid  proportionately. 
A  Rural  District  Council  may  thus  have  more  than  one  set  of 
officers  to  perform  the  same  class  of  duties. 

Difficulties  in  connection  with  the  transfer  of  existing  officers 
are  sure  in  some  cases  to  arise,  and  then  it  follows  that  some 
re-arrangements  will  be  required,  which  may  mean  the  dis- 
pensing with  the  services  of  some  of  the  officers,  and  a  revision 
of  the  duties  and  salaries  of  others. 

Where  any  officer  suffers  pecuniary  loss  under  the  Act  he 
will  be  entitled  to  compensation,  under  Section  81,  clause  7, 
and  the  intention  here  is  evidently  to  include  everybody  whose 
position  is  affected  injuriously  by  the  Act. 

Now  supposing  an  inspector  is  seeking  compensation  for 
diminution  of  salary,  the  probability  is,  that  whilst  he  was 
taking  steps  under  this  section  or  appealing  against  any  decision 
of  his  Board,  a  periodical  appointment  might  terminate,  and 
the  claimant  might  probably  find  himself  without  compensation 
and  without  office.  But  if  it  is  desired  to  get  rid  of  an  officer 
with  a  periodical  appointment  without  paying  him  compensation, 
all  that  seems  needful  is,  for  the  new  authority  to  continue  his 
services  until  its  termination,  which  in  any  case  cannot  be 
long,  and  then  there  is  an  end  to  both.     Supposing  he  appeals 
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io  the  Treasury  according  to  the  provisions  of  the  Act,  their 
verdict  in  the  case  of  Mr.  Watson,  Surveyor  and  Inspector, 
Burton-on-Trent,  who  (supported  by  his  own  authority)  asked 
compensation  for  the  loss  of  £40  per  annum,  caused  by  poi*tions 
of  his  district  being  taken  from  him,  is  not  very  encouraging. 
It  is  as  follows : — "  Your  appointment  to  the  post  of  Inspector 
of  Nuisances  was  renewed  annually,  and  was  only  made  for  a 
year  on  each  occasion.  In  view  of  this  fact,  my  Lords  are 
unable  to  award  you  compensation."  The  whole  system  of 
periodical  appointments  is  wrong,  and  liable  to  work  injustice  to 
an  inspector.  Those  inspectors  who  have  life  appointments, 
subject  to  the  usual  terms,  will  take  no  serious  harm  under  the 
new  Act. 

All  that  can  be  done  is  to  trust  to  that  sense  of  fair  dealing 
in  the  new  authorities  which  generally  distinguishes  English- 
men. It  unfortunately  happens  that  the  Sanitary  Inspector,  if 
he  is  conscientious,  is  not  unlikely  to  make  enemies,  and  his 
position  wants  strengthening  and  not  weakening.  The  crisis 
will  be  best  met  by  strict  and  impartial  attention  to  duty,  and 
then  with  the  knowledge  of  duty  well  performed,  by  calmly 
-awaiting  the  future. 

It  does  seem  to  me,  however,  that  Sanitary  Inspectors  should 
<;ontinue  to  agitate  for  continuous  appointments  similar  to 
those  enjoyed  by  other  officers  who  have  duties  in  connection 
with  the  Poor  Law,  or  with  departments  under  the  County 
•Councils  or  the  Local  Government  Board. 

The  duties  of  Sanitary  Inspectors  under  the  new  Act  will 
probably  not  at  once  be  very  much  altered,  but  I  believe 
that  the  Act  will  in  future  have  a  beneficial  effect  upon  the 
position  of  the  Sanitary  Inspector,  that  it  will  make  hygiene, 
which  has  of  late  years  been  coming  to  the  front,  still  more 
popular.  In  the  future  also  new  duties  and  powers  will  no 
doubt  be  conferred  on  the  Rural  District  Councils,  and  the 
duties  and  position  of  Sanitary  Inspectors  will  grow  w4th  the 
importance  of  the  new  authorities,  and  the  general  advancement 
of  public  opinion  in  matters  of  public  health. 

To  sura  up,  the  intention  of  the  new  Act  is  to  make  no 
difference  in  the  duties  and  position  of  Sanitary  Inspectors,  but 
there  may  be  cases  of  hardship  here  and  there  in  connection 
with  periodical  appointments  and  re-arrangements  under  it.  Its 
presence  on  the  Statute"  Book  may  however,  I  hope,  be  taken  as 
florae  indication  of  the  awakening  of  the  masses  prophecied  by 
Dr.,  now  Sir,  Benjamin  Ward  Richardson  nearly  twenty  years 
ago,  and  of  a  brightening  future  for  healtli  officers  generally, 
and  for  all. 
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"-.4  Resume  of  the  History  and  growth  of  the  Sanitary  Inspectors^ 
Association^  North-Western  District^  Liverpool  Centre^^^  by 
J.  Cooper,  Chief  Sanitary  Inspector,  Liverpool. 

ABSTRACT. 

Prior  to  the  year  1887  there  existed  no  union  between  Sani- 
tary Inspectors  in  Liverpool  and  adjacent  districts,  and  no 
facilities  for  the  interchange  of  opinions  on  questions  in  sanitary 
science,  and  connected  with  their  duties. 

To  remove  these  disadvantages  a  branch  of  the  Metropolitan 
Association  of  Public  Sanitary  Inspectors  was  formed,  the 
objects  being  "  the  promotion  and  interchange  among  its  mem- 
bers of  that  species  of  knowledge  and  practice  which  falls^ 
within  the  department  of  an  inspector  engaged  in  carrying  out 
the  duties  imposed  upon  him  by  the  Public  Health,  Local 
Government  Board,  and  other  sanitary  Acts,  and  the  general 
promotion  of  the  objects  of  sanitary  science  in  connection 
therewith."  These  indicate  a  two-fold  benefit — to  the  inspector 
and  to  the  public. 

The  Association  is  constituted  of  Sanitary  Inspectors  in 
practice,  or  who  have  held  appointments  as  such,  of  Hon.. 
Members  elected  by  the  Council,  and  of  Associates,  who  may  be 
persons  holding  apiwintments  under  Local  Sanitary  Authorities 
interested  in  the  objects  of  the  Association. 

Such  are  its  objects  and  constitution,  broad  and  comprehen- 
sive, possessing  all  the  elements  necessary  to  fulfil  the  desires  of 
its  founders. 

The  Association  took  part  in  the  Congress  of  Hygiene  held 
in  London  in  1891,  and  in  the  Congress  of  The  Sanitary  Insti- 
tute held  at  Portsmouth  in  the  following  year. 

In  1892  Mr.  H.  P.  Boulnois,  Liverpool,  was  elected  President, 
and  Dr.  Sergeant,  M.O.H.,  Lane.  C.C.,  Dr.  Vacher,  M.O.H.y 
Ches.  C.C.,  and  Dr.  Hope,  Asst.M.O.H.,  Liverpool,  Vice-Pre- 
sidents, Dr.  Taylor  having  resigned. 

The  Liverpool  centre  was  represented  by  six  delegates  at 
the  Conference  of  United  Councils  of  Scotch  and  English 
Associations,  held  at  Glasgow.  At  the  close  of  the  session  for 
1893-4  the  roll  of  membership  showed  that  the  numerical 
strength  was  still  increasing,  the  total  number  being  101. 

Space  will  not  permit  an  enumeration  of  the  lectures,  papers^ 
and  other  proceeclings  at  the  various  meetings ;  sufficient  to  say 
that  science  in  its  relation  to  the  preservation  of  health  has^ 
been  laid  under  heavy  contributions  for  the  pleasure  and  profit- 
of    the    members,   and   the   literature   of   the   Association   is 
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enriched  by  special  gifts  from  the  knowledge  and  experiencea 
of  its  Hon.  Members  and  friends. 

When  visiting  other  districts,  the  inspection  of  sanitarv 
works  and  methods  is  always  made  the  basis  upon  which  the 
arrangements  for  the  visit  are  framed ;  in  this  way  interest  is 
kept  alive  in  the  objects  of  the  Association,  the  Inspector's  work 
is  ever  kept  to  the  front,  and  opportunity  is  afforded  of  acquiring 
a  stock  of  useful  knowledge,  and  of  comparing  methods  and 
practices. 

The  Association  is  not  a  combination  with  self-interest  as  its 
cardinal  principle,  its  members  have  public  duties  of  a  high  and 
important  character  to  carry  out ;  it  is  their  desire  that  they 
may  more  perfectly  and  completely  perform  them. 


On  "  The  Difficulties  and  Drawbacks  of  the  Food  and  Drugs 
ActSj"  by  B.  Scott  Elder,  Inspector  under  the  Food  and 
Drugs  Acts,  Durham. 

It  was  with  pleasure  that  I  found  myself  able  to  accept  the 
invitation  of  your  Council  to  read  a  paper  at  this  important 
Conference,  and  that  pleasure  was  certainly  increased  when  I 
became  aware  that  the  subject  to  be  considered  was  one  to 
which  I  had  given  very  great  attention,  viz.,  the  Administration 
of  the  Food  and  Drugs  Acts.  When,  however,  I  was  requested 
to  prepare  a  paper  having  special  reference  to  the  drawbacks 
and  difficulties  connected  with  these  Acts,  I  felt  that  there 
could  be  no  legitimate  excuse  for  refusing  to  perform  a  task  so 
easy,  and  at  tne  same  time  so  absolutely  necessary.  Special 
importance  is  given  to  this  subject  at  this  particular  time  from 
a  variety  of  causes.  Never  was  there  a  time  when  the  subject 
was  80  much  discussed  and  considered  by  local  authorities. 
Never  before  has  the  press  given  such  attention  and  publicity 
to  these  matters,  and  indeed,  I  may  venture  to  say,  that  never 
before  have  the  general  public  taken  such  an  interest  in  the 
Food  and  Drugs  Acts.  But  it  is  not  from  any  of  these  particu- 
lar "  signs  of  the  times  "  that  the  present  is  an  exceptionally 
opportune  moment  for  such  a  paper,  but  from  the  fact  that 
tnere  has  recently  been  appointed  a  Select  Committee  of  the 
House  of  Commons,  whose  business  it  is  to  enquire  into  the 
whole  working  of  the  Food  and  Drugs  Acts.  This  Committee 
as  you  will  know,  has  already  had  several  sittings,  and  in 
response  to  its  own  request,  will  no  doubt  be  re-appointed  nextv 
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Session,  and  I  venture  to  say  that  it  is  more  than  possible  that 
the  deliberations  of  this  important  gathering  to-day  will  come 
under  the  observation  of  some  of  tne  gentlemen  who  compose 
that  Committee,  and  thus  indirectly,  if  not  directly,  tend  to 
shape  the  future  Act^  in  accordance  with  which  our  Food  and 
Drugs  System  will  be  administered.  Regarding  then  the 
present  as  an  opportunity  not  to  be  lost,  I  have  not  endeavoured 
to  make  this  paper  historical,  nor  yet  of  an  educational  nature, 
but  it  has  been  prepared  rather  as  a  "  plan  of  campaign,"  or 
"  brief  programme  of  the  immediate  future  " — pointing  out  the 
drawbacks  and  difficulties  of  the  present  Acts,  and  suggesting 
ways  and  means  whereby  they  may  be  remedied.  Permit  me 
to  explain  that  I  shall  more  than  once  have  to  refer  to  my  own 
county,  and  to  cases  which  have  come  under  my  own  observa- 
tion, with  the  details  of  which  I  am  perfectly  familiar — indeed, 
I  have  freely  chosen  that  course  rather  than  refer  to  proceedings 
which  have  come  through  channels  which  may  or  may  not  be 
reliable.  I  therefore  make  this  my  apology  for  referring  to  my 
own  county. 

The  Written  Warranty. 

Passing  at  once  then  to  the  consideration  of  these  difficulties 
and  drawbacks,  I  would  place  first  and  foremost  the  difficulties 
of  the  written  warranty.  Every  Inspector  here,  knows  that 
Section  25  of  the  1875  Act  exonerates  a  defendant  if  he  prove 
'*  to  the  satisfaction  of  the  justices  or  court  that  he  had 
purchased  the  article  in  question  as  the  same  in  nature, 
substance    and    quality   as    that    demanded    of    him   by   the 

furchaser,  and  with  a  written  warranty  to  that  effect,"  &c. 
place  this  foremost  on  this  paper  for  consideration  because  it 
appears  to  me  one  of  the  most  important  provisions  of  the  Act. 
At  all  events  it  is  one  which  has  to  be  accounted  with  in  almost 
everv  prosecution  which  now  takes  place  within  the  county  of 
DurLam.  I  frankly  admit  that  I  have  regarded  the  production 
of  a  written  warranty  and  the  institution  of  proceedings  against 
the  pei'son  who  gave  it  as  a  proper  interpretation  of  the  spirit 
of  the  Act,  and  I  have  ever  been  ready  to  accept  (if  I  may  use 
that  term)  anything  as  a  written  warranty  which  could 
reasonably  lay  claim  to  that  title,  but  the  question  is  now 
fraught  with  such  dangers  and  nice  limitations  that  I  must  give 
it  as  my  firm  belief,  that  if  immediate  and  radical  amendment 
of  this  Section  be  not  made  the  whole  Act  will  become  a  dead 
letter  with  regard  to  many  articles  of  food.  I  will  not  trifle 
with  you  by  asking  "  What  is  a  written  warranty  ? "  as  I 
venture  to  say  that  no  one  here  can  with  any  degree  of  certainty 
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define  what  constitutes  a  written  warranty.  May  it  be  printed  ? 
Ought  it  to  be  signed  ?  Should  it  be  dated  ?  Must  it  contain 
the  word  "  warranted  "  ? 

These  and  many  other  questions  might  legitimately  be  asked, 
and  almost  to  each  and  every  answer  an  equally  reliable  and 
direct  negative  can  be  quoted.  I  will  not  weary  you  with 
recitations  of  what  have  been  presented  to  me  from  time  to  time 
as  written  warranties,  but  I  will  just  mention  that  the  latest 
and  perhaps  the  most  comical  written  warranty  reached  me  the 
other  day  in  the  shape  of  a  wooden  lid  from  a  lard  pail  con- 
taining the  words,  "  warranted  pure  Kansas,  U.S.A.,'  and  the 
defending  solicitor  solemnly  assured  me  by  letter  that  he 
intended  to  rely  upon  that  as  a  written  warranty  ! 

Apart,  however,  from  the  constitution  of  the  written  warranty 
itseli,  the  subject  is  hedged  about  with  difficulties  which  dare 
hardly  be  referred  to  in  a  paper  like  the  present,  which  may  be 
freely  circulated  among  the  general  public,  indeed,  some  of  the 
loop-holes  I  will  not  even  dare  to  mention,  but  no  doubt  they 
are  known  to  many  Inspectors  present.  However,  let  me  point 
out  that  no  proceedings  can  be  taken  for  the  issue  of  a  false 
warranty  if  the  warranty  is  more  than  six  months  old,  that 
being  the  limit  of  time  for  proceedings  under  the  Summary 
Jurisdiction  Act,  184b.  It  is  well  known  that  traders,  es- 
pecially those  found  in  country  districts,  do  not  purchase 
supplies  of  such  articles  as  pepper  and  ground  ginger  every  day, 
but  that  often  these  things  are  in  stock  for  a  very  much  longer 
period  than  six  months.  Just  two  days  ago  a  case  of  this 
precise  character,  which  exactly  illustrates  the  position,  was 
reported  officially  to  me.  A  tradesman  had  been  discharged 
from  a  prosecution  (for  selling  adulterated  ground  ginger)  by 
the  production  of  a  warranty  which  was  quite  valid  in  itself, 
but  on  examination  it  was  found  to  be  dated  November,  1893, 
and  being  therefore  ten  months  old  the  present  machinery  of 
the  law  was  quite  unable  to  bring  the  offender  to  justice.  I 
need  not  enlarge  upon  this  to  impress  you  with  the  seriousness 
of  this  difficulty,  and  to  show  how  in  the  hands  of  some  traders 
the  operations  of  the  Acts  can  be  positively  nullified. 

Another  difficulty  connected  with  this  question  is  the  place 
where  proceedings  must  be  instituted  against  the  givers  of  false 
warranties,  i.e.,  the  place  where  the  offence  was  actually  com- 
mitted. There  are  not  many  local  authorities  who  view  with 
delight  the  prospect  of  having  to  go  100  miles  for  a  written 
warranty  prosecution,  yet,  under  the  existing  statutes  such  a 
contingency  is  extremely  probable,  indeed,  1  myself  have  on 
more  than  one  occasion  had  to  travel  beyond  the  confines  of  my 
own  dbtrict  to  carry  out  my  duties  in  this  respect,  and  never 
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once   have   the   original   prosecution   and  that    for  the   false 
warranty  been  tried  at  the  same  court. 

There  are  other  difficulties  even  more  serious  which  indeed  I 
consider  even  fatal,  but  acting  on  the  advice  of  others  who  are 
of  the  same  opinion  as  myself^  and  having  already  said  enough 
to  show  the  need  of  immediate  amendment,  I  will  refrain  from 
referring  to  them.  After  these  observations  you  will  not  be 
surprised  to  know  that  I  entirely  disagree  with  the  Inspector, 
who,  when  reading  a  paper  some  eleven  or  twelve  months  ago, 
said,  "What  constitutes  a  written  warranty  has  now  been 
clearly  laid  down,"  nor  will  you  wonder  at  my  utter  amazement 
when  I  learned  that  an  influential  society,  after  having  con- 
sidered the  matter  seriously,  reported  that  this  Section  needed 
no  Amendment ! ! 

To  point  out  these  difficulties  and  drawbacks  may  be  com- 
paratively easy,  but  to  devise  ways  and  means  for  beneficial  and 
satisfactory  amendment  is  much  more  difficult.  However,  as 
one  is  useless  without  the  other,  let  me  say  at  once  that  1  am 
directly  opposed  to  those  who  advocate  the  elimination  of  the 
Section  altogether.  It  appears  extremely  oppressive  to  throw 
the  onus  upon  the  retail  trader,  who  oft-times  has  not  the 
means  at  command  to  obtain  authoritative  information  respect- 
ing the  purity  or  otherwise  of  the  articles  he  vends. 

Two  courses  appear  open,  either  of  which  would  put  an  end 
to  the  uncertainty  which  exists  at  present.  First :  It  might  be 
enacted  that  a  warranty  must  be  given  in  accordance  with  a 
specified  form,  either  on  or  with  the  invoice.  Second:  It 
might  be  enacted  that  the  invoice  itself  should  be  a  sufficient 
warranty,  but  in  either  case  the  following  provisions  must  be 
made : — 

(a)  That  the  warranty  must  be  given  by  a  firm  with  a 
trading  establishment  in    the    United    Kingdom, 
otherwise  it  will  not  be  valid. 
(6)  That  the  expiration  of  the  six  months'  limit  shall  be 

no  defence. 
(c)  That,  for  the  purposes  of  the  Act,  the  warranty  shall 
be  deemed  to  have  been  given  in  the  district  where 
the  adulterated  article  was  purchased  by  the  In- 
spector. 
With  one  or  two  additions  to  these  provisions  I  think  that 
this  very  vexed  question  would  be  placed  upon  a  satisfactory 
basis,   and   one   which   could   be   understood   by  traders   and 
Inspector  alike ;  but,  before  leaving  the  subject,  let  me  make 
one  other  suggestion,  viz.,  that  unless  the  defendant  give  notice 
that  he  will  rely  ujwn  the  written  warranty  as  his  oiiIt/  defence, 
he  shall  be  liable  to  pay  the  costs  incurred  by  the  prosecution. 
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It  is  becoming  a  very  common  occurrence  to  receive  notice  that 
the  warranty,  amongst  other  defences^  will  be  relied  on.  Such  a 
course  puts  the  Local  Authority  to  the  expense  of  making 
almost  every  kind  of  defence,  with  a  certainty  of  having  a 
warranty  placed  in  finally,  and  an  application  plausibly  made 
to  be  relieved  from  the  payment  of  costs  on  the  ground  that 
notice  was  given.  It  simply  places  the  Inspector  in  the  posi- 
tion of  fighting  the  air,  but  there  is  a  very  great  deal  more  in 
the  practice  than  appears  on  the  surface. 

Administration. 

Another  of  the  grievances  and  drawbacks  is  that  the  adminis- 
tration of  the  Acts  is  entirely  permissive  (as  far  as  the  taking 
of  samples  is  concerned),  and  that  there  are  actually  local 
authorities  who  seem  to  care  nothing  for  their  responsibilities  in 
the  matter.  Were  these  authorities  small  and  unimi)ortant  the 
■evil  would  be  serious  enough,  but  when  an  examination  of  the 
Local  Government  Board's  Returns  reveals  the  fact  that  some 
•of  the  largest  and  most  populous  districts  throughout  the 
country  are  offenders  in  this  respect,  everybody  must  recognise 
that  there  is  a  missing  link  somewhere.  It  is  a  manifest  injus- 
tice that  spotted  over  the  country,  here,  there,  and  everywhere, 
are  large  industrial  centres  in  which  year  after  year  no  samples 
are  taken,  and  from  which  emanate  the  supplies  for  the  sur- 
rounding country  villages,  where  under  the  control  of  another 
and  more  energetic  local  authority,  a  strict  supervision  of 
the  food  and  drug  supply  is  exercised,  and  often  these  practically 
unoffending  country  people  are  punished  simply  because  the 
neighbouring  authority  neglects  its  duty.  I  contend  that  such 
a  drawback  should  not  exist,  and  demands  immediate  remedy. 
Where  an  authority  fails  to  carry  out  the  provisions  of  the  Acts 
satisfactorily,  the  Local  Government  Board  should  be  em- 
powered to  give  the  public  that  protection  which  the  Acts  are 
<jalculated  to  afford,  oy  sending  their  own  Inspector  into  the 
district  to  take  samples,  and  I  venture  to  predict,  that  if  the 
expenses  connected  with  this  procedure  were  saddled  upon  the 
defaulting  authority,  it  would  very  soon  awaken  to  a  sense  of 
its  duty. 

Somerset  House. 

As  Inspectors  we  must  all  feel  that  another  great  drawback 
is  the  conflict  which  is  continually  being  waged  between  the 
Somerset  House  Authorities  and  Public  Analysts,  on  matters  of 
scientific  detail,  and  as  the  law  stands  at  present  one  cannot 
possibly  see  how  these  unhappy  "  passages  of  arms "  are  to  be 
avoided.     They  seem  to  arise  mainly  from  want  of  standards, 
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or  absence  of  precise  and  definite  knowledge  as  to  what  shoulj 
or  should  not  enter  into  the  com^Hisition  of  various  articles,  and 
the  great  misfortune  is  tliat  at  present  there  is  no  legally  con- 
stituted authority  which  can  undertake  to  give  autnentic 
information  on  these  points.  The  result  is  that  utter  chaos 
prevails,  and  the  efFects  upon  the  operations  of  the  Acts  are 
certainly  disastrous,  as  will  he  seen  from  the  following.  Some 
little  time  ago  a  difference  of  opinion  arose  between  our  County 
Analyst  and  the  Somerset  House  Chemists,  as  to  the  constitu- 
tion of  malt  vinegar,  and  as  a  consequence  my  authority  have 
resolved  to  discontinue,  at  least  for  the  present,  the  taking  of 
samples  of  malt  liquor.  On  another  instance,  where  experts 
differed  as  to  the  cunstitution  of  a  certain  article,  my  authority 
looked  round  in  vain  to  find  a  court  of  advice  or  reference  where 
such  a  question  could  be  settled,  and  finally  appealed  to  the 
Medical  Council  in  London  for  their  opinion;  hut  after  waiting 
some  considerable  time  we  received  their  reply  statins  that  they 
declmed  to  give  their  opinion  on  the  matter  in  question,  and  as 
a  consequence  no  more  samples  of  that  commodity  will  be  taken 
in  future.  Other  cases  which  have  come  under  my  own  obser- 
vation might  be  given,  but  these  ai*e  sufficient  to  show  to  the  most 
critical  tlie  absolute  necessitv  for  the  establishment  of  some 
central  authority  vested  ^vitn  the  power  to  fix  standards,  to 
determine  limits,  and  to  define  what  should  enter  into  the  com- 
position of  various  articles.  To  this  central  body  local  authori- 
ties might  with  confidence  submit  questions  similar  to  those 
just  referred  to,  and  from  it  might  come  circular  suggestions 
relative  to  new  forms  of  adulteratiou  which  may  arise,  and 
other  information  winch  would  be  gladly  received  by  local 
authorities  and  their  officials. 

Whether  this  Central  Authority  should  be  blended  with 
Somerset  House;  whether  it  should  be  composed  of  three  or 
ten  membcre;  whether  or  not  they  should  be  permanent 
officials,  are  questions  which  I  do  not  feel  it  my  duty  to  discuss 
in  this  pa[)er,  but  what  we  as  Inspectors  moat  desire,  is  a 
cessation  of  this  continual  diversity  of  opinion  between  Public 
Analysts  and  Somerset  House  which  gives  the  Inspector  so 
much  trouble,  and  tends  verT,'  materially  to  bring  the  jicts  mto 
disrepute;  and  it  appears  to  me  that  this  end  would  be  attained 
by  the  establisliment  of  a  Central  Authority  such  as  I  have 
indicated,  which  would  be  at  one  and  the  same  time  a  Council 
of  advice,  reference,  suggestions,  and  authority,  and  would  be 
the  key-stone  of  our  Food  and  Drugs  System.  As,  of  course, 
both  the  Chemists  at  Somerset  House  and  Public  Analysts 
•l  be  subject  to  its  decisions,  it  seems  to  me  to  present  a 
t4on  of  a  most  difficult  problem. 


Maoistebial  Indipferbncb. 

The  leniency  with  which  some  Magistrates  regard  offences 
a^inst  the  Food  and  Drugs  Acts  is  another  very  serious 
hindrance  to  their  effective  workinc.  No  matter  how  energetic 
tlie  Inspector,  or  however  qualified  the  Analyst,  it  is  undoubtedly 
the  magistracy  who  hold  tlie  key  of  the  situation ;  and  it  is  to 
be  regretted  that  on  many  occasions  the  fines  are  so  ridiculously 
inadequate,  that  a  tax  is  virtually  imposed  upon  the  Authority 
taking  the  proceedings.    It  has  been  suggested  that  a  minimum 

fnalty  should  be  fixed,  and,  while  admitting  certain  difficulties, 
am  of  opinion  that  it  would  be  very  much  better  than 
the  present  system ;  at  all  events,  it  is  certainly  to  be  advo- 
cated with  respect  to  the  issue  of  false  warranties.  To  fix  a 
minimum  penalty  is  by  no  means  an  innovation,  as  it  already 
obtains  in  several  Acts  of  Parliament.  I  have  often  regrettea 
that  the  Inspector  has  no  right  of  appeal  to  Quarter  Sesaionn. 
Only  recently,  after  a  very  long  hearing,  the  Magistrates 
assembled  in  Petty  Sessions  retired,  and  after  considering  their 
decision  dismissed  the  case,  and  objected  to  state  upon  what 
grounds  such  dismissal  was  granted.  As  the  law  stands  the 
only  person  who  can  appeal  to  Quarter  Sessions  is  "  the  person 
who  feels  aggrieved  by  a  conviction;"  but  if  each  party  had 
the  right  of  appeal,  I  think  that  some  Magistrates  would  regard 
the  cases  more  seriously  than  they  do  at  present. 


The  Analyst'.'^  Certificate. 

In  connection  with  the  certificate  of  the  Public  Analyst,  the 
drawback  I  have  experienced  is  that  when  it  is  to  be  disputed, 
or  expert  evidence  is  going  to  be  called  to  disprove  it,  it  is  not 
incumbent  upon  the  defendant  to  give  due  notice  to  that  effect 
to  the  prosecutor.  At  present  such  a  course  is  optional;  many 
times  have  I,  at  considerable  ti-ouble  antl  expense,  been  prepared 
to  meet  a  strongly  defended  case  when,  to  my  suprise,  the  de- 
fendant has  simply  entered  a  plea  of  guilty,  and  on  other 
occasions  exactly  the  reverse  has  taken  place;  and  it  appears 
only  fair  and  reasonable  that  if  the  certificate  of  the  Public 
Analyst  is  to  be  assailed  he  should  at  least  have  an  opportuuity 
of  defending  it.  Might  I  here  enter  a  plea  for  more  elasticity 
in  the  Analyst's  certificate.  Kecent  decisions  have  so  lied  the 
hands  of  the  Public  Analysts  that  to  go  beyond  a  bare  state- 
ment of  the  ingredients  found  in  the  article  and  to  dectai-e  an 
opinion  that  the  same  is  adulterated  is  considered  exceedingly 
nsky.     To   my   mind   no   person   is   more   capable   of  saying 

'  ether    or    not  an   article   is   adulterated   than   the  Public 
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Analyst,  and  it  appears  desirable  that  he  should  be  allowed  to 
say  so  distinctly  on  his  certificate,  and  not  leave  it  to  the 
Inspector  and  the  Magistrates  to  determine.  Take,  for  instance, 
a  case  where  cream  has  been  abstracted  from  milk,  and  find,  if 
you  can  from  the  present  schedule,  where  the  Public  Analyst 
gets  his  authority  to  state  that  simple  fact,  and  endeavour  to 
frame  a  certificate  which  will  convey  it  clearly  to  the  every-day 
magistrate,  and  I  think  you  will  see  the  reason  for  my  plea  for 
a  more  elastic  certificate. 

The  Inspectorate. 

Throughout  this  paper  I  have  repeatedly  referred  to  the 
oflScer  entrusted  witn  tlie  carrying  out  of  these  Acts  as  the 
''Inspector,"  but  I  need  hardly  remind  you  that  there  are 
legally  no  Inspectors  of  food  and  drugs.  The  duties  are  simply 
imposed  upon  Inspectors  of  various  kinds,  as  well  as  Medical 
Officers  of  Health  and  police  constables,  but  it  is  a  matter  of 
convenience  to  refer  to  tnem  for  the  time  being  as  Inspectors ; 
and  I  must  confess  that  I  should  like  to  see  some  provision  made 
to  prevent  the  dismissal  (without  due  cause)  of  gentlemen 
appointed  to  that  responsible  position.  I  believe  that  the  Public 
Analysts  are  endeavouring  to  get  a  clause  inserted  in  the  new 
Act  in  reference  to  their  own  appointment,  to  the  effect  that 
the  local  authority  *' shall  not  remove  him  during  good 
behaviour,  nor  reduce  his  remuneration."  Personally,  I  think 
a  modest  provision  of  that  nature  with  respect  to  Inspectors 
would  be  very  acceptable,  as  there  are  few  officers  who  receive 
so  many  knocks  in  the  dark,  especially  I  believe  in  Borough 
districts,  as  those  connected  with  the  purchasing  of  samples  and 
the  prosecutions  which  so  often  result  therefrom;  and  1  am 
confiaent  that  such  a  provision  would  be  an  incentive  to  many 
an  Inspector  to  do  his  duty  fearlessly  and  conscientiously.  It 
is  very  desirable  that  the  Inspector  should  be  authorised  to 
appoint  in  writing  a  deputy  to  purchase  samples  and  to  go 
through  the  formalities  prescribed  in  the  1st  clause  of  Section 
14  of  the  principal  Act;  and  every  purchase  so  made  should  be 
deemed  a  purcnase  made  by  the  Inspector,  and  any  refusal  to 
sell  to  the  deputy  so  authorized  should  be  deemed  a  refusal  to 
sell  to  the  Inspector,  and  liable  to  punishment  accordingly. 

Miscellaneous. 

Thei'e  are  various  other  matters  which  need  immediate 
attention,  but  which  can  only  be  briefly  mentioned  in  this 
paper.  Referring  to  condiments,  it  is  necessary  that  the  new 
Act   should  state  precisely  whether  or  not  condiments   and 
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flavouring  matters  are  to  be  regarded  as  foods.  The  Label 
Question  as  provided  for  in  Section  8  of  the  principal  Act  is 
not  by  any  means  satisfactory,  and  the  amendment  of  that 
Section  demands  very  careful  consideration,  while  prosecutions 
for  adulterated  drugs  are  always  attended  with  complications, 
of  the  nature  of  which  I  am  sure  you  are  all  aware. 

Mr.  President  and  Gentlemen,  in  bringing  this  paper  to  a 
conclusion,  permit  me  to  say  that  it  has  been  written  "  by  an 
Inspector  for  Inspectors,'*  and  all  matter  unconnected  with  our 
work,  although  connected  with  the  Acts  themselves,  has  been 
rigidly  excluded.  It  is  not  to  be  expected  that  in  the  short 
time  allotted  to  me  every  little  grievance  could  be  brought 
directly  under  your  observation,  but  I  have  endeavoured  to 

5 lace  before  you  what  appear  to  me  to  be  the  most  serious 
i£Sculties  and  drawbacks,  and  I  trust  that  they  will  serve  as  an 
introduction  to  our  deliberations.  Having  regard  to  the  fact 
that  in  all  probability  some  of  us  will  be  asked  to  give  evidence 
before  the  Select  Committee  of  the  House  of  Commons,  to 
which  I  have  already  referred,  I  can  only  express  the  hope  that 
there  will  now  be  ^uU,  ample,  and  careful  discussion,  so  that 
mistaken  ideas  igay  be  corrected,  and  suggestions  which  present 
themselves  to  you  as  desirable,  may  receive  the  seal  of  your 
approval. 


On  "  The  Power  of  Inepectors  in  the  Abatement  of  Nuisances^** 
by  W.  W.  West,  Sanitary  Inspector,  Walthamstow. 

(Associate.) 

ABSTRACT. 

I  DE8IBE  to  direct  attention,  not  to  what  our  powers  are,  but  to 
what  they  should  be,  as  the  legal  powers  of  inspectors  are  prac- 
tically non-existent.  I  do  not  wish  to  run  through  the  whole 
gamut  of  our  disabilities,  but  shortly  to  deal  with  certain  special 
points. 

An  application  was  recently  made  to  a  London  Magistrate  by 
an  aggrieved  tenant  against  an  owner  for  allowing  a  house  to  be 
in  an  insanitary  condition.  Applicant  was  supported  by  the 
Sanitary  Inspector,  who  stated  his  own  inability  to  help,  pending 
the  meeting  of  his  authority. 

We  all  agree  in  acknowledging  this  position.     All  the  power 
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IS  in  the  hands  of  the  local  authority,  and  however  serious  or 
urgent  the  case,  there  is  no  other  recognised  authority. 

Has  not  the  time  come  for  an  alteration?  In  the  recent 
Public  Health  Act  for  London,  a  step  has  been  taken  by 
legalising  an  official  intimation  by  the  Inspector.  This  is  a 
useful  provision,  but  inadequate,  and  does  not  improve  matters 
in  urgent  cases. 

There  h  much  misapprehension  as  to  our  powers,  and  we  are 
commonly  believed  to  nave  summary  powers,  until  some  glaring 
case  dispels  the  illusion,  and  we  become  a  laughing  stock  to  the 
aggrieved  parties.  This  common  opinion  as  to  the  power  we 
possess  is  the  true  indication  of  the  power  we  should  possess, 
^'iz :  to  enter  and  remedy  urgent  nuisances. 

There  is  an  indication  of  this  in  Sec.  49,  Public  Health  Act, 
1875,  as  to  removal  of  manure.  Now  if  such  power  were 
needed  for  the  removal  of  a  heap  of  manure,  surely  it  is  so  in 
more  urgent  nuisances,  which  may  entail  more  serious  results. 
There  may  have  been  good  reason  for  withholding  the  power 
in  1875,  but  thanks  to  The  Sanitary  Institute  among  others, 
there  is  now  in  every  district  a  trained  Inspector,  qualified  to 
deal  with  these  matters.  The  exercise  oi  jummary  power 
would  only  be  required  in  rare  cases.  The  knowledge  that  we 
possessed  such  power  would  in  most  cases  secure  compliance 
with  our  requests.  An  official  intimation  as  in  the  London 
Act  I  do  not  think  sufficient,  as  its  main  use  is  the  provision  of 
increased  penalty,  and  in  these  urgent  cases  our  object  is  not  to 
secure  penalties,  but  to  have  healthy  conditions  quickly  restored. 

It  may  be  said  that  such  powers  might  oe  occasionally 
misused,  but  there  is  no  reason  to  beheve  that  mistakes 
would  occur  more  often  than  at  present,  as  local  authorities  do 
occasionally  err,  and  it  must  not  be  forgotten  that  we  should 
still  act  as  their  servants  and  our  proceedings  would  be  subject 
to  review  by  them. 

There  is  a  further  power  that  I  think  we  should  possess. 
There  is  a  large  amount  of  work  which  by  common  consent  we 
are  expected  to  do,  and  do  constantly  carry  out,  viz.,  the  pre- 
vention of  nuisances.  The  following  has  been  authoritatively 
given  as  an  illustration  of  our  position  in  this  respect : 

"  The  Inspector  has  no  power  to  direct  or  superintend,  or  to 
require  notice  of  commencement,  and  it  will  be  very  often 
finished  and  covered  in  before  he  knows  anything  about  it." 

Could  anything  be  more  absurd  ?  After  weeks  of  visiting, 
notices,  summonses,  &c.,  the  work  may  be  done  in  an  imperfect 
way,  and  you  may  only  find  it  out  by  making  a  new  inspection. 
At  liberty  to  begin  again.  It  is  surely  not  asking  too  much 
that  we  should  have  power  to  direct  or  superintend,  to  have 
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notice  of  commencement,  and  to  see  that  all  is  done  satisfac- 
torily. 

I  make  these  claims,  not  in  the  interest  of  the  Inspectors,  to 
whom  it  only  means  increase  of  responsibility,  but  in  the  interest 
of  those  who  look  to  us  to  secure  those  conditions  necessary  for 
health,  and  as  a  necessary  result  of  our  daily  experience  in 
matters  as  to  which  none  have  so  exact  a  knowledge,  and  as  to 
which  it  is  our  duty  to  be  outspoken,  recognising  that  "  the 
welfare  of  the  people  is  the  highest  law." 


On  '•  Some  Reasons  why  the  Public  Health  Acts  should  be 
Revised  and  Consolidated^^'  by  W.  H.  Wells,  Sanitary 
Inspector,  Newcastle-upon-Tyne. 

Cellar  Dwellings. 

Cellars  cannot  be,  in  every  way,  good  sanitary  dwellings ; 
therefore  sanitary  authorities  shoula  possess  clearly  defined 
powers  with  respect  to  them,  and  the  structural  conditions  of 
those  cellar  dwellings  which  may  be  separately  occupied  should 
be  wisely  arranged  and  set  forth  in  unmistakeable  language. 

The  object  ot  my  paper  is  to  show  that  these  conditions  do 
not  obtain  in  the  existing  Statutes  relating  to  such  dwellings. 

First,  then,  as  to  the  height  of  the  ceihng  above  the  ground. 
Section  72,  Public  Health  Act,  1875,  requires  that  it  be  three 
feet  above  "  the  street  or  ground  adjoinmg  or  nearest  to  the 
same.'*  Assuming  that  the  words  "  the  same "  have  reference 
to  the  cellar,  we  have,  in  the  case  of  a  cellar  with  an  "  area," 
the  certainty  of  the  ceiling  being  three  feet  above  the  ground 
nearest  to  it,  which  would  be  the  bottom  of  the  area,  although 
it  might  not  be  anything  above  the  street ;  in  fact,  it  might  be 
any  distance  below  the  street  and  still  comply  with  the  section. 

Again — There  is  absolutely  no  provision  for  regulating  the 
depth  of  the  floor  below  the  street ;  therefore,  so  long  as  the 
celling  be  three  feet  above  the  street  (regarding  for  the  moment 
the  previously  stated  difficulty  not  to  exist)  it  may  be  occupied, 
although  the  floor  may  be  ten  feet  or  any  greater  distance 
below.  Tliis  is  a  very  serious  fault  in  the  section,  although 
cases  of  abnormally  deep  cellars  may  not  be  frequent. 

Secondly — As  to  the  width  of  the  "  area."     As  the  law  novi 
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stands  for  the  provinces,  it  is  doubtful  whether,  if  the  area  be 
greater  than  two  feet  six  inches  wide,  there  is  any  power  to 
apply  the  section.  But  if  such  power  does  exist,  there  must  be 
some  width  of  area  where  it  should  cease  or  be  limited,  as  in 
the  case  of  an  area  twelve  or  fifteen  feet  wide  it  would  mani- 
festly be  unfair  to  the  parties  concerned  to  condemn  the  cellar 
with  such  an  "  area  **  for  the  sole  reason  that  its  ceiling  be  only 
say  one  foot  above  the  distant  street.  Again,  there  must  surely 
be  some  width  of  "  area  "  which  would  altogether  remove  a  base- 
ment room  from  the  classification  of  a  cellar ;  as,  for  illustration, 
if  the  "  area  "  were  fifty  feet  wide,  yet  there  is  no  provision  for 
this  in  the  Statute.  Also,  there  should  be  some  height  of  the 
cellar  out  of  the  ground,  at  which  a  lower  room  should  cease  to 
be  called  "  a  vault  or  underground  room."  We  learn  from  the 
Statute  that  if  such  a  room — seven  feet  high — be  three  feet  out 
of  the  ground,  it  may  be  separately  occupied  provided  it  have, 
amongst  other  things,  an  area  two  feet  six  inches  wide.  What 
if  the  '*  cellar  "be  six  feet  out  of  the  ground?  or  in  other 
words,  if  the  floor  be  only  one  foot  below  the  street,  is  this 
a  "  vault "  t  and  would  it  be  illegal  to  separately  occupy  this 
room  unless  it  had  an  area  two  feet  six  inches  wide  t  The  law 
as  it  stands  answers — Yes  I 

Thirdly  —The  necessity  for  a  drain  in  the  cellar  is  not  at  all 
clear.  One  can  understand  that  the  "  area  "  should  be  drained, 
but  why  must  the  drain  be  continued  into  the  cellar  one  foot 
below  the  floor?     What  is  it  wanted  for? 

It  is  held  to  be  improper  to  carry  a  drain  into  a  cowshed  or 
stable,  but  here  human  beings  must  be  differently  treated  (if  so 
poor  as  to  be  obliged  to  live  in  a  cellar),  inasmuch  as  they  are 
to  be  compelled  to  have  a  drain  in  their  house  for  which  they 
have  absolutely  no  use. 

Lastly — In  the  penalty  section  (73)  we  find  that  the  danger 
to  healtn  of  occupying  an  improper  cellar  dwelling  depends  on 
the  payment  or  receipt  of  hire  or  rent ;  and  that  so  long  as  no 
rent  be  paid  or  received,  any  cellar  may  be  occupied  or  let  with 
impunitj%  and  therefore  we  assume  it  is  considered  to  be  a 
healthy  dwelling  in  such  a  case,  whatever  its  condition  may  be. 

When  Dickens'  Weller  said  **  The  law's  a  hass,"  he  did  not 
know  of  this  Statute,  or  he  would  have  used  a  still  stronger 
term. 

I  could  write  much  more  on  this  matter,  and  easily  show  the 
whole  of  Part  III.  of  the  Public  Health  Act,  1875,  to  be 
permeated  with  similar,  and  in  some  instances  ludicrous,  faults 
and  absurdities. 

My  object,  however,  is  once  more  to  draw  the  attention  of 
The  Sanitary  Institute  to  the  defects  in  our  principal  sanitary 
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Statute,  defects  so  glaring  as  to  render  it  as  a  whole  an  absur- 
dity— a  painful,  not  a  mirth-provoking  absurdity — when  the 
Statute  is  considered  as  the  loundation  stone  ojf  our  English 
Public  Health  law  structure. 

It  is  pitiable  indeed  to  see  zealous  authorities  and  their 
officers  struggling  to  accomplish  public  good  with  such  ineffi- 
cient so-called  powers — powers  indeed  1 1  which  tend  to  stultify 
rather  than  to  aid  their  efforts. 

Great  credit  is  due  to  authorities  and  officers  throughout  the 
Kingdom  who  have  accomphshed  so  much  as  they  have  with 
such  inefficient  tools;  but  we  look  with  entreaty,  nay  with 
demand,  to  The  Sanitary  Institute  we  respect  and  support,  to 
move  decisively  and  imperatively  in  the  direction  of  compelling 
the  Legislature  to  repeal  our  sanitary  comedy  and  give  us 
sanitary  law. 


Note. — A  paper  on  *'  Our  Programme;  will  it  enable  us  to  keep 
pace  vnth  tfie  progress  of  Sanitation?**  by  William  Bland, 
was  also  read. 
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C05FEBEXCE  03»  THB  SA3kITATI0>'  OF  THE 
PASSOGBR  A5D  3IERCAM1LE  MARINE 
SERVICE, 

T0E  trM«e(fiB0  of  the  Cmdemote  ooanDenoed  with  an  adctress 
hr  the  niKiirlenrt,  ^tr  WuxiAJi  Bu  Fokwood,  J.P^ 
f«iM»lM«i  in  Vi>L  XV^  Part  IIL 


Om  **Ff^  Sntaiary  Admimutratiom^  tw  W.  CoiXiSGKiDGE,  MJ)^ 
Medical  Officer  ^  HeahlCPort  of  London. 

ABSTRACT. 

The  antlior  Srides  fats  sobject  into : — 

('L)  Sanitarr  Wc^  in  Port ;  and 
(jL)  Merlical  Inspectifm  cm  arriraL 

L  Sajhtaet  Woek  ix  Post. 

He  lajs  down,  as  a  role,  that  erenr  Teasel  arriving  should 
he  inspected  within  twentr-foor  hcnrs  of  her  arrival  at  the 
phu^e  of  discharge. 

Means  of  Ijoeomoiicnu — In  seme  ports  this  is  a  small  matter, 
as  the  whc4e  of  the  vessels  can  be  easily  reached  from  quavs  or 
tangling  sta^zes^  in  others,  as  in  London,  where  there  is  a  long 
and  straggling  water-waj,  whcfre  vessels  can  lie,  roining  boats 
and  steam  laanches  are  required.  In  the  Port  of  Lon^n  two 
steam  launches  and  one  rowing  boat  are  constantly  engaged  in 
the  Sanitary  Inspectir/n  of  shipping. 

The  princjfjal  points  to  be  attended  to  in  the  Sanitar\'  Inspec- 
tion of  shifipmg  are :  Forecastles,  their  position  and  structure. 
Eveiy  obstacle  must  be  placed  in  the  way  of  owners  providing 
lower  forecastles  which  are  damp,  dark,  and  difficult  of  ventila- 
tion, while  every  inducement  should  be  given  for  the  erection 
of  deck-houses  where  these  serious  <^ects  can  be  easily 
remetlied. 

Ventilation  can  be  easily  improved  in  the  majority  of  cases 
by  a  little  care  and  attention  to  the  special  conditions. 

The  space  provided  by  law  is  too  small — 72  cubic  feet  per 
head  is  not  sufticient  for  the  normal  man  to  live  in  and  continue 
in  health. 

The  Law  enacting  this  amount  of  space  is  now  forty  years 
old,  and  the  time  is  come  when  it  should  oe  increased  to  certainly 
not  leas  than  100  feet  per  head. 

Berths  should  be  in  not  more  than  two  tiers,  the  lower  one  at 
t  18  inches  from  the  deck,  so  as  to  allow  of  cleansing, 
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and  the  berths  themselves  properly  constructed  with  a  space 
between  them  and  the  side. 

Light  paint  should  be  freely  used  so  as  to  make  the  most  of 
the  small  modicum  of  light  considered  necessary.  Decks  should 
be  properly  drained  by  means  of  scuppers,  and  no  drain  should 
run  through  any  closet  otherwise  than  in  a  closed  pipe,  so  as  to 
prevent  effluvia  passing  into  the  sleeping  quarters.  Water- 
closets  should  be  of  the  simplest  possible  description,  and  in  all 
cases  cut  off  from  the  foi'ecastle  by  a  tight  bulkhead. 

Under  no  circumstances  should  thev  be  allowed  between 
decks.  In  steamers  they  ought  to  be  provided  with  efficient 
water  flush. 

Overhead  the  decks,  if  of  iron,  should  be  lined  with  wood  or 
non-conducting  material  which  should  be  carried  down  the 
sides.  This  will  prevent  the  constant  wetting  from  condensation. 

The  Board  of  Trade  regulations  do  not  require  lining  over- 
head if  the  deck  be  sheathed  with  wood.  This  sheathing, 
however,  is  not  sufficient,  especially  if  the  forecastle  be  badly 
ventilated  and  warmed. 

The  floor  of  the  forecastle  should  be  covered  with  boards  ^looiing. 
tongued  and  grooved  and  laid  in  cement,  so  as  to  form  a  firm, 
haid,  and  impervious  covering  through  which  dirt  and  moisture 
cannot  penetrate. 

The  square  thin  cast  iron  stove  should  be  at  once  abolished,  sto^®* 
and  its  place  taken  by  a  round  wrought  iron  slow  combustion 
stove,  lined  with  fire-clay,  and  its  heat  utilized  for  the  improve- 
ment of  ventilation.     Ports  and  scuttles  should  be  so  arranged 
as  to  allow  light  to  find  its  way  into  every  part  of  the  forecastle. 

Wooden  casks  should  be  discarded  for  the  storage  of  water, 
and  galvanized  iron  tanks  coated  inside  with  cement  wash, 
employed  instead. 

Their  manholes  should  be  large,  and  so  placed  (where 
practicable)  as  to  allow  of  natural  light  finding  its  way  into 
them  when  empty. 

Then  and  then  only  will  they  be  thoroughly  and  efficiently 
cleaned. 

All  closets  and  urinals  require  constant  supervision  to  ensure 
cleanliness.  When  a  vessel  is  lying  in  dock,  they  should  be 
cleaned  and  then  kept  locked,  the  crew,  if  standing  by  the 
ship,  being  provided  with  accommodation  on  shore. 

Every  port  should  have  at  the  entrance  or  boarding  station.  Hospitals. 
a  well  equipped  hospital  for  the  isolation  of  infectious  disease. 

This,  whether  on  shore  or  afloat,  must  be  well  isolated,  and 
contain  a  sufficient  number  of  beds  in  pavilions  or  wards 
isolated  from  one  another,  with  separate  and  distinct  ad- 
ministration. 
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rmnaport.        The  means  of  transport  will  vary  with  the  position  of  the 
hospital,  and  the  arrangement  of  the  port. 

In  London^  the  two  steam  laonches  used  for  Sanitary 
Inspection  have  each  a  cabin  set  apart  for  the  conveyance  of 
infectious  sick,  and  provided  with  cots  and  stretchers. 

One  of  these  is  always  within  reach  of  the  boarding  station. 
In  addition,  a  covered  boat  is  provided. 

For  the  disinfection  of  clothing,  etc.^  there  can  be  no  doubt 
that  treatment  by  steam  is  not  only  the  most  efficient,  but  also 
the  most  economical  both  as  regards  time  and  money. 

A  large  size  Washington  Lyon's  is  found  to  be  sufficient  for 
the  requirements  of  a  large  port  like  London, 
ppftratan        For  disinfection  of  vessels  sulphurous  acid  gas  is  used,  both  in 
m.   ^^^'  cylinders,  and  also  evolved  from  the  burning  of  sulphur. 

In  all  cases  the  spaces  are  afterwards  washed  down  with  a 
solution  of  perchlonde  of  mercury  (I  in  1000),  which  is  con- 
veniently carried  for  the  purpose  in  a  concentrated  solution 
(35  grs.  ad.  i  i),  and  diluted  when  required. 

II.  Medical  Inspection. 

Under  the  present  arrangement  when  a  vessel  arrives  in  a 
British  port  from  "  foreign, '  she  is  visited  by  a  Custom  House 
Officer  who  has  no  medical  training,  and  who  does  not  inspect 
the  crew  in  any  way,  but  who  asks  the  master  of  the  vessel 
certain  questions. 

From  the  answers  given  to  these  questions,  such  Custom 
House  Officer  has  to  decide  the  very  difficult  and  important 
point  as  to  whether  the  vessel  should  be  at  once  admitted  to 
pratique,  or  whether  there  is  any  infected  person  on  the  vessel, 
and  removal  and  disinfection  are  required. 

Not  only  has  this  essentially  professional  question  to  be 
decided  by  a  layman  without  inspection,  but  further,  in  the 
event  of  a  false  answer  being  given  to  such  questions,  H.M. 
Customs  have  no  legal  power  to  punish  the  master  for  the 
offence. 

Again,  if  the  vessel  be  found  to  have  any  disease  on  board 
other  than  cholera,  vellow  fever,  and  plague,  no  legal  power 
exists  for  detaining  ner  on  sanitary  grounds,  and  the  officers 
of  H.M.  Customs  are  therefore  instructed  not  to  place  the 
vessel  under  detention,  but -to  give  notice  to  the  Sanitary 
Officer,  if  possible^  before  any  sick  person  is  landed^ 

This  is  obviously  a  highly  dangerous  and  unsatisfactory  state 
of  things,  and  theoretically  must  always  lead  to  a  danger  of 
importation  of  disease. 

by  the  Cholera  Regulations,  1890,  power  is  given  to  the 
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Medical  Officer  of  Health  to  inspect  any  vessel,  if  believed  to 
be  cholera  infected,  or  if  she  has  come  from  a  cholera-infected 

flace,  whether  she  has  previously  been  examined  by  Custom 
louse  Officers  or  not. 

Realizing  the  inadequacy  of  the  former  arrangements  for  the 
proper  protection  from  importation  of  disease,  the  Port  Sanitaiy 
Authority  of  London,  acting  under  my  advice,  and  in  con- 
junction with  Her  Majesty's  Customs  (who,  impressed  with  the 
necessity,  give  every  facility),  has  instituted  a  very  simple 
system  of  medical  inspection  which  has  now  been  in  force  for 
two  years,  and  which  has  worked  well  without  the  slightest 
unnecessary  delay  or  hindrance  to  the  trade  of  the  Port. 

This  last  point  is  a  very  important  one.  If  you  are  to  secure 
the  goodwill  and  co-operation  of  the  shipowners  and  masters, 
you  must  begin  by  showing  that  no  undue  restrictions  will  be 
placed  upon  the  coming  and  going  of  their  vessels. 

Briefly,  the  system  is  as  follows:  A  hulk  is  provided  and 
fitted  up  as  a  residence  for  a  Medical  Officer,  who  is  always  on 
duty  by  day  and  night. 

Three  Medical  Officers  perform  this  work,  each  being  on  duty 
for  twenty-four  hours  at  a  time.  The  Customs'  launch  takes 
the  Medical  Officer  to  every  ship. 

He  hears  the  questions  put,  interrogates  the  masters  with 
special  reference  to  the  particular  port  from  whence  she  has 
arrived,  medically  inspecting  whenever  there  is  any  reason  for 
suspicion,  and  invariably  if  the  arrival  be  from  an  infected  port. 

He  also  inspects  the  log  book  and  sees  any  person  who  has 
been  ill  on  the  voyage,  whatever  the  nature  of  the  illness  may 
have  been. 

If  any  person  be  sick  at  the  time  he  visits  him,  he  decides  as 
to  the  nature  of  the  illness ;  whereas  formerly  the  Custom  House 
Officers  had  to  receive  the  diagnosis  of  the  master  on  oath. 

The  master  of  a  vessel  cannot  be  capable  of  deciding  as  to 
the  nature  of  an  illness,  and  he  may  possibly  be  int/crested 
in  concealing  even  its  existence.  If  there  be  a  case  of  infectious 
disease  on  board,  the  boarding  Medical  Officer  directs  and  super- 
intends its  removal  to  hospital,  and  orders  the  Sanitary  Inspector 
to  at  once  carry  out  any  disinfection  necessary,  to  see  that  the 
water  tanks  are  emptied  and  clean,  and  that  the  bilges  are 
disinfected  and  pumped  dry. 

The  economy  to  the  shipowner  is  great,  there  is  no  waiting 
for  the  Medical  Officer  to  be  sent  for,  no  waiting  for  the 
removal  of  the  case,  and  the  danger  from  the  presence  of  infec- 
tion is  as  far  as  practicable  averted. 

Now  as  to  practical  results.  In  a  previous  report  to  the 
Corporation,  I  nave  shown  that  during  the  past  two  years  the 
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number  of  cases  of  infectious  disease  detected  and  removed  at 
the  entrance  to  the  port  is  now  about  seven  times  as  many  as 
before  the  system  was  in  force. 

Clearly,  therefore,  either  the  amount  of  infectious  disease 
has  enormously  increased  (and  this  there  is  no  evidence  to 
prove)  or  else  a  large  number  of  cases  have  been  removed 
which  previously,  owing  to  the  want  of  medical  inspection,  were 
allowed  to  pass  and  find  their  way  into  London.  How  far 
outbreaks  in  the  Metropolis  may  have  been  due  to  such 
importation  it  is  difficult  to  say,  but  at  any  rate  the  possibilities 
were  many  and  great. 

I  would  therefore,  in  the  interests  of  Public  Health,  strongly 
urge  the  adoption  by  all  Port  Authorities  of  this  simple  and 
inexpensive  (bearing  in  mind  the  efficiency)  system  of  medical 
inspection. 

I  would  here  call  attention  to  the  report  of  Dr.  Blaxall  to  the 
Local  Government  Board  in  1886,  in  which  he  says : 

"I  would  suggest  for  the  consideration  of  tne  Board,  the 
expedience  of  inquiry  into  the  health  of  all  vessels  on  arrival 
being  placed  in  the  hands  of  the  constituted  Health  ALuthoiity." 
With  the  results  of  practical  experience  before  us.  Dr.  Blaxall's 
remarks  are  indeed  worthy  of  the  most  careful  and  earnest 
attention. 

He  goes  on  to  say :  "  Such  inquiry  by  an  officer  appointed  by 
the  local  Sanitary  Authority,  instead  or  by  the  Customs,  would 
not  hinder  trade." 

"Usually  the  Health  Officer  and  the  Custom  House  Officer 
would  go  off  to  the  ship  together,  inquiry  by  the  Health  Officer 
taking  precedence,  however,  over  the  inquiry  made  for  the 
purposes  of  Revenue." 

I  have  already  shown  that  so  far  from  hindering,  it  greatly 
facilitates  the  free  passage  of  vessels,  and  saves  much  time 
to  the  shipowner. 

Practically,  therefore,  I  would  advise  that  the  health  inspec- 
tioQ  be  handed  over  to  the  Local  Authority,  who  should  be 
required  to  provide  the  necessary  medical  staff ;  while  the 
officers  of  Her  Majesty's  Customs,  relieved  from  this  heavy 
responsibility,  for  which  they  have  no  adequate  machinery, 
should  utilize  their  launches  for  carrying  the  Medical  Officers 
in  making  their  necessary  visits  on  arrival  for  revenue  purposes. 

The  vessel  would  be  granted  or  refused  clearance  by  the 
Medical  Officer ;  in  the  former  case,  the  Custom  House  Officers 
would  at  once  proceed  with  their  duties,  and  in  the  latter  the 
vessel  would  be  detained  by  the  Local  Authority  until  the 
necessary  removal  of  patient  or  disinfection  had  been  carried 
out. 
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Her  Majesty's  Government  has  already  decided  that  yellow 
fever  and  plague  should  be  handed  over  to  the  Local  Authority 
and  dealt  with  in  the  same  manner  as  cholera  is  at  present. 
In  order  to  bring  this  about,  legislation  will  be  necessary, 
and  it  seems  highly  desirable  that  when  so  important  a  step  is 
being  taken,  the  opportunity  of  putting  the  whole  Question  on 
a  sound  and  scientific  basis  should  not  be  lost  sight  or. 

When  once  quarantine  is  abolished  the  matter  becomes  very 
simple.  A  vessel  is  either  infected  or  non-infected  on  arrival ; 
if  "infected"  she  must  be  "disinfected."  This  is  only  a  matter 
of  a  few  hours  if  adequate  machinery  be  provided.  If  non- 
infected  there  is  no  reason  why  she  should  be  detained  simply 
because  she  has  come  from  an  infected  port,  and  ought  to  be 
allowed  at  once  to  proceed  to  her  destination.  Here,  as  in 
most  other  cases,  science  and  commerce  are  hand  in  hand.  The 
shipowner  has  already  a  sufficiently  heavy  burden  to  bear,  and 
it  certainly  ought  not  to  be  unnecessarily  added  to. 

In  the  interests,  therefore,  of  the  trade  of  the  country,  let  us 
urge  the  general  adoption  of  medical  inspection,  which  un- 
doubtedly, with  the  minimum  of  interference  with  shipping, 
combines  the  maximum  of  protection  to  the  public  health. 


On  "  The  Healtli  of  Seamen  and  of  Mecca  Pilgrims  as  Illustrated 
by  Ten  Years  Medical  Statistics  of  the  Ocean  Steamship 
Company^'  by  Brigade-Surgeon  Lieut.-Colonel  E. 
Nicholson,  D.P.H. 

ABSTRACT. 

I.  Seamen. 

Statistics  of  disease  and  mortality  in  the  Mercantile  Marine 
are  absolutely  necessary  as  the  basis  of  any  scientific  discussion 
on  the  health  of  ships'  crews.  Not  being  aware  of  any,  I  have 
endeavoured  to  supply  the  deficiency  to  some  extent  by  com- 
piling the  records  of  a  fleet  of  steamships  in  the  China  and  Java 
trade ;  every  one  of  these  ships  carries  a  surgeon  whether  pas- 
sengers be  carried  or  not ;  and  the  arrangements  made  for  the 
medical  care  of  the  crews  (averaging  a  strength  of  about  one 
thousand  hands  always  at  sea)  afford  the  means  of  obtaining 
accurate  statistics. 
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In  the  following  table,  the  sickness  and  mortality  are  given 
in  comparison  with  those  of  the  Royal  Navy. 


B.N.  (1890) 


Ooeftn  SS.  Co.  (1884—98) 


Ay.  daily  sick  per  1,000  .... 
Ay.  sickness  a  man  a  year 
Av.  mortality  per  1,000  .... 


8  China  line 
13  Java     „ 

3  days  China  line 

ft    „    Java      „ 
8*6  diheases  and  injuries. 
1*8  drowning  and  suicide. 


The  preponderance  of  sickness  in  the  Navy  is  doubtless  due 
to  men  being  placed  on  the  sick  list  for  many  ailments  which 
do  not  materially  affect  working  capacity.  It  is  so  in  the  army 
where,  for  the  year  1890,  the  above  three  averages  were,  for 
the  whole  army,  59,  21  days,  and  9 ;  on  the  China  station  they 
were  51,  18  days,  and  9*6. 

The  total  incidence  in  each  year  is  fairly  uniform,  and  for 
each  voyage  (of  about  four  months)  it  averages  for  the  whole 
crew  (about  42  in  number),  42  cases  of  disease  treated,  and  45 
days  of  sick  list. 

While  remittent  fever  was  the  principal  disease  in  Java 
ships,  other  diseases  were  fairly  uniform  in  both  lines. 

41  China  voyages.  30  Java  voyages. 

A.D.S.  per  1,000  from 

Malarial  fevers     0*5  6*2 

A.D.S.  per   1,000  from 

all  other  diseases  7*6  6*9 

Causes  of  Deaths  (10  years — 1884-1893)  including  deaths  on 
shore  when  landed  sick : — 


Malarial  fevers  4 

Enteric  fever 3 

Small-pox   3 

Cholera  22 

Lung  diseases 5 

Tubercular  ditto 8 

Heart  ditto 3 

Kidney  ditto 1 

Beriberi  1 

Dysentery  4 

Gastric  ulcer 1 

Typhlitis 1 

The  annual  ratio  per  1,000  on  the  above  is  10*4,  from  disease 
and  injury  only,  8*6. 


Fireman's  cramps  

Heat  apoplexy    

Epilepsy 

InflaiUation  of  brain   ... 

Alcohol   

Injuries  

Scald  

Drowned  and  missing    ... 
Suicide    


3 
10 
1 
I 
5 
7 
1 
14 
4 
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n.  Mecca  Pilgrims. 


One  hundred  and  forty-six  voyages  are  recorded,  in  which 
52,072  Moslem  pilgrims,  of  all  ages  and  both  sexes,  were  con- 
veyed to  or  from  Jeddah  in  the  Red  Sea, 

In  85  voyages,  conveying  28,507  pilgrims  to  Jeddah,  prin- 
cipally from  Singapore  ancT  Java,  the  total  deaths  were  87, 
equal  to  '6  per  1,000.     The  deaths  were  principally  from  old 

3;e  and  chronic  diseases,  none  were  from  infectious  disease, 
nly  in  three  voyages  did  any  of  the   latter  appear — viz. : 
3  cases  small-pox  and  1  enteric  fever. 

In  61  voyages,  conveying  23,565  pilgrims  back  from  Jeddah 
to  their  homes,  the  deaths  were,  irom  ordinary  disease  142, 
from  infectious  diseases  15  ;  total  157,  equal  to  6*6  per  1,000. 
In  40  of  these  voyages,  no  infectious  disease. 
„     1  „  cholera,  2  cases,  2  deaths. 

„  19  „  small-pox  63  cases,  13  deaths. 

„     1  „  enteric  fever,  1  case,  0  deaths. 

The  only  deaths  among  the  crews  from  infectious  disease 
contracted  from  the  pilgrims  were  in  the  single  cholera  voyage, 
when  6  men  caught  it,  of  whom  4  died. 


On  "  The  Medical  Department  of  the  Mercantile  Marine  Service^' 

by  C.  H.  LEEt,  F.R.C.S. 

ABSTRACT. 

The  Author  described  the  duties  of  Ship  Surgeons  towards  the 
Port  Sanitary  Authorities  as  very  serious  and  responsible.  On 
arrival  at  a  home  port  the  Ship  Sui^eon  is  required  to  hand  to 
the  Customs  Officer  a  medical  Certificate  signed  by  the 
Commander  and  himself,  reporting  any  deaths,  sicKness  on  ship 
board  from  infectious  or  contagious  disease,  &c.  The  Ship 
Surgeon,  precariously  holding  his  office  at  the  will  of  the 
shipowner,  is  under  the  nominal  protection  only  of  the  Board  of 
Trade  in  carrying  out  the  laws  of  nautical  hygiene,  which  must 
often  necessarily  involve  expense  on  the  part  of  the  shipowner 
his  master.  He  is  exposed  to  the  temptation  of  minimising  the 
danger  of  infecting  the  port  by  waiving  doubts  in  cases  of 
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difficult  diagnosis,  and  so  may  risk  a  clean  bill  of  health,  to  the 
relief  of  the  captain  and  in  the  interests  of  the  shipowner. 
Hence  this  is  palpably  the  weakest  link  in  the  chain  of  our  first 
line  of  defence  against  the  importation  of  infectious  disease  into 
these  realms,  and  the  strongest  argument  for  conferring  an 
assured  position  under  Government  protection  and  control  upon 
Medical  Officers  in  the  Mercantile  Navy. 

He  next  described  the  Ship  Surgeon's  duty  to  his  employer 
and  paymaster,  the  shipowner,  with  whose  Medical  Superin- 
tendent rests  the  responsibility  of  selecting  and  instructing 
the  company's  surgeons  in  their  sanitary  duties  on  shipboara 
at  sea. 

He  urged  that  this  official  should  be  under  Government 
control,  instances  having  occurred  of  the  shipmaster  interfering 
at  sea  with  the  medical  duties  of  the  surgeon  of  the  ship,  and 
on  arrival  home,  of  the  latter  receiving  no  redress  either  from 
Medical  Superintendent  or  shipowner,  the  Board  of  Trade  also 
not  having  the  necessary  powers  to  interfere  on  his  behalf  with 
the  decision  of  the  shipowner. 

He  then  read  two  official  letters  he  received  from  the  Board 
of  Trade  in  August,  1 894.  In  one  the  Board  state  that  they 
have  not  issued  regulations  or  instructions  dealing  with  medical 
officers  in  the  mercantile  marine,  while  in  the  other  letter  the 
Board  state  that  the  printed  sanitary  Instruction  Paper  "  is  in 
use,  has  not  been  altered,  and  is  handed  by  their  Emigration 
officers  to  the  surgeons  of  vessels  clearing  under  the  Passengers 
Acts."  It  appears  that  some  shipping  officials  have  issued  for 
many  years  to  their  surgeons  a  "  revised  version  "  of  this  Board 
of  Trade  document,  to  the  surprise  of  the  medical  and  lay 
journals,  who  contend  that  such  action  conduces  to  lower  H.M. 
Board  of  Trade  in  the  estimation  of  the  ship  surgeon,  encourages 
him  to  shut  his  eyes  to  insanitary  conditions  in  the  ship,  and  ties 
his  hands  in  the  matter  of  suggesting  hygienic  precautions. 

Such  a  serious  state  of  things  palpably  demands  reform,  and 
the  Author  recommends  that  powers  analogous  to  those  of  his 
professional  brother  on  land — the  Medical  Officer  of  Health — 
should  be  conferred  upon  the  ship  surgeon  under  Government 
control ;  or  better  still,  to  organize  a  Medical  Marine  Service, 
so  frequently  urged  for  years  upon  all  European  Governments 
by  the  Quarantine  Authorities  at  New  York. 
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On  ^\The  Atlantic   CaUle   Trade;'   by  S.   G.  Moore,  M.B., 
Assist.  Medical  Officer,  Liverpool  Port  Sanitary  Authority. 

(Member.) 

ABSTRACT. 

The  date  of  commencement,  growth  and  present  importance  of 
the  trade,  countries  from  which  cattle  are  brought,  means  of 
transport,  veterinary  inspection  of  the  cattle  on  behalf  of  the 
U.S.  Government ;  its  object  and  efficiency. 

The  cattle  ship,  size  and  number;  regidation  with  regard 
to: — 

(a)  Registration.  (6)  Cattle  pens,  (c)  Space  per  head, 
(d)  Number  of  decks  on  which  cattle  may  be  carried,  {e)  Pro- 
tection of  cattle  from  weather.  (/)  Ventilation,  (a)  Hatches. 
(A)  Food  carried  on  deck,  {k)  Water  supply.  {I)  Plumber  of 
attendants.  (m)  Tethering  of  cattle.  (n)  Provision  of  foot- 
locks,     (o)  Strength  of  materials  for  cattle  fittings. 

Inspection  of,  object  of  regulations  secured,  percentage  of 
deaths  among  cattle  in  transit,  description  of  cattle  deck  when 
occupied,  absence  of  provision  for  cleansing,  suggestions. 

Regulations  on  arrival  to  exclude  contagious  cattle  diseases, 
prohibited  countries,  "free**  countries,  foreign  animals  wharv^es, 
arrangement,  etc.,  detention  for  inspection  of  animals  from 
"free"  countries.     Conclusion. 

The  Atlantic  cattle  trade,  at  this  time  of  such  magnitude 
and  importance,  is  of  comparative  recent  growth,  the  first  cargo 
of  live  cattle  brought  to  this  port  from  the  American  continent 
having  been  landed  in  the  year  1874 — just  twenty  years  ago. 
The  numbers  carried  at  first  were  quite  inconsiderable,  and 
owing  to  heavy  losses  due  to  deaths  in  transit,  the  trade  for 
some  time  gave  little  promise  of  reacliing  anji^^hing  like  its 
present  proportions.  In  the  sixth  year  after  its  commencement 
we  find  that  31,800  animals  were  landed,  and  in  1892,  202,064. 
That  is  to  say  in  thirteen  years  the  volume  of  this  branch  of 
commerce  had  increased  nearly  seven-fold.  At  the  present  time 
a  fleet  of  no  fewer  than  71  large  steamers  is  encaged  in  the 
trade,  and  from  them  cattle  were  landed  at  the  Woodside  and 
Wallasey  lairages  on  414  occasions  during  last  year,  discharging 
an  average  of  600  head  on  each  occasion.  A  single  steamer 
brought  on  one  voyage  1170  beasts. 

The  majority  are  from  the  United  States,  but  considerable 
numbers  come  also  from  Canada  and  the  Argentine  Republic ; 
thus  in  1892  of  the  total  number  landed  here  74*5  per  cent. 
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were  from  the  former  country.  During  the  same  period  of  the 
total  exported  from  the  United  States,  Liverpool  received  40 
per  cent. 

The  animals,  bred  and  raised  largely  in  Illinois,  Indiana, 
Texas,  and  Wyoming,  are  sent  partly  oy  road  and  then  by  rail 
to  certain  centres  known  as  stock-yards,  of  these  the  principal 
are  at  Chicago. 

Here  each  is  submitted  to  a  careful  inspection  by  Veterinary 
Surgeons,  who  are  officers  of  the  U.S.  Department  of  Agri- 
culture. These  gentlemen  obtain  and  record  the  history  of 
each  animal,  and  having  done  so  attach  to  the  ear  a  numbered 
tag.  The  number  corresponds  to  that  in  a  record  book  kept 
for  the  purpose,  in  which  are  entered  : — 

(a).  A  description  of  the  animal. 

(6).  The  state,  district,  and  ranche  where  bred  and  raised. 

(c).  Name  of  the  breeder  and  the  owner. 

The  beasts  thus  collected  are  dispatched  by  rail  to  the  sea- 
board where,  after  a  delay  of  twenty-four  hours  imposed  by 
law,  and  a  second  veterinary  inspection,  they  are  placed  on 
board  the  cattle  ship. 

This  system  of  tagging  and  veterinary  inspection  is  com- 
pleted by  an  inspector  stationed  at  the  ports  of  debarkation, 
who  examines  the  animals  on  board  the  vessel  on  arrival,  and 
again,  so  far  as  practicable,  as  they  are  slaughtered. 

In  case  of  disease  being  present  he  examines,  and  obtains 
specimens  of  the  viscera,  and  makes  a  report  of  the  result. 

The  object  of  the  system  is  to  enable  the  department  to 
trace  cases  of  contagious  diseases  to  their  origin.  Thus,  if  an 
animal  on  landing  or  slaughter  were  found  to  De  suffering  from 
such  disease,  the  veterinary  inspector  here  would  cable  the 
number  marked  on  the  ear-tag  to  the  head  of  his  department  in 
the  United  States,  who,  by  reference  to  the  records  kept  at  the 
stock-yard,  would  be  able  to  ascertain  on  what  ranche  the 
animal  had  been  raised,  and  also  knowing  the  date  and  route  by 
which  it  had  travelled,  the  animals  with  which  it  had  been  in 
contact.  It  speaks  well  for  the  efficiency  and  reliability  of  this 
system  that  a  correct  description  of  an  animal,  with  a  statement 
of  its  place  of  origin,  was  received  in  Liverpool  4^  hours  after 
the  number  taken  from  its  tag  had  been  cabled  to  head- 
quarters. 

The  vessels  engaged  in  the  Atlantic  cattle  trade  are  large 
and  powerful  steamers,  ranging  from  2,000  to  5,000  tons  gross 
register.  They  carry  other  cargo,  but  are  specially  fitted  to 
accommodate  cattle  in  conformity  with  regulations  made  by  the 
Department  of  Agriculture,  under  the  authority  of  an  Act  of 
Congress  of  the  U.S.,  dated  in  March,  1891. 
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The  following  is  an  account  of  their  chief  provisions  : — 

Each  vessel  must  be  registered. 

A  certificate  of  registration  is  given,  and  is  liable  to  cancel- 
went  upon  violation  of  the  regulations. 

The  cattle  must  be  enclosed  in  pens,  not  more  than  four  in 
«ach,  there  must  be  a  passage  or  alley  way  between  each  row 
of  cattle'  not  less  than  18  inches  wide,  and  each  animal  must 
be  allowed  a  deck  space  of  2  feet  8  inches  by  8  feet. 

Cattle  may  be  carried  on  three  decks,  but  where  it  is  in- 
tended to  carry  on  a  third,  special  permission  must  be  obtained, 
jSLud  special  arrangement  made  in  respect  of  the  lowermost.  If 
animals  are  carried  on  a  spar-deck  the  pens  must  be  covered  in, 
so  as  to  afford  protection  from  weather. 

With  regara  to  ventilation : — 

Each  compartment  must  have  at  least  four  bell-mouthed 
ventilators  of  not  less  than  18  inches  inside  diameter,  with  tops 
exceeding  7  feet  in  height,  two  situated  at  each  end  of  the 
^compartment.  Cattle  may  not  be  carried  in  alley-ways  alongside 
■engine-rooms  unless  the  latter  are  sheathed  with  wood  l^  inches 
thick,  leaving  a  3-inch  air-space.  The  hatches  covering  decks 
-on  which  cattle  are  carried  must  be  kept  clear  of  other  cattle 
and  merchandise. 

Only  two  days'  feed  may  be  kept  on  deck  ;  it  must  be  pro- 
perly covered  and  used  first. 

All  vessels  must  carry  not  less  than  four  hogsheads  of  over 
100  gallons  capacity  for  each  100  head  of  cattle.  These  must 
be  filled  with  fresh  water  before  sailing  and  refilled  as  emptied. 

One  attendant  for  every  twenty-five  head  of  cattle  must  be 
carried ;  tliree-fourths  of  the  men  must  be  experienced,  and 
have  made  previous  trips  in  the  same  capacitv. 

Each  animal  must  be  tied  by  the  head  with  a  }  inch  rope, 
which  may  not  be  used  more  than  once. 

Foot-locks  or  battens  must  be  provided,  and  securely  fastened 
to  the  deck  at  specified  intervals,  and  ranging  fore  and  aft  of 
the  ship. 

The  strength  and  nature  of  the  materials  of  which  the  cattle 
fittings  are  made,  as  well  as  their  arrangement  and  method  of 
fixing,  are  carefully  detailed,  and  special  inspectors  are  appointed 
at  the  port  of  embarkation  to  see  that  the  foregoing  regulations 
are  duly  complied  with. 

It  is  barely  necessary  to  remark  that  the  arrangements  on 
board  most  ot  the  steamers  are  in  excess  of  these  requirements. 
The  allowance  of  water  is  greater  (some  steamers  are  fitted  with 
condensers)  more  ventilation  area  is  provided,  and  the  lower 
decks  are  specially  lighted,  so  that  the  tending  of  the  beasts 
daring  the  voyage  may  be  better  performed. 
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The  object  of  the  regulations,  to  ensure  the  safe  transport 
and  humane  treatment  of  the  cattle,  is  well  attained.  They  lie 
down,  feed  well,  and  arrive  in  good  condition.  The  total 
numbers  lost  from  all  causes  (heat,  exposure,  and  accident) 
represented  in  1891  a  percentage  of  1*6,  in  1892  0*87,  while 
for  the  first  eight  months  of  1894,  it  has  fallen  to  0*21  per  cent. 
A  result  which  is  undoubtedly  very  creditable  to  this  branch  of 
the  cattle  trade. 

On  descending  to  the  deck  of  a  vessel  carrying  cattle,  at 
first  there  is  little  to  be  seen  through  the  prevailing  gloom,  but 
after  a  while  one  can  perceive  extending  on  all  sides,  and 
standing  or  lying  closely  together,  row  after  row  of  oxen,  four 
deep  across  the  ship,  and  above  their  backs  a  forest  of  wooden 
stanchions.  The  first  row  is  along  the  side  of  the  vessel,  next 
comes  an  alley-way,  and  then  another  row,  the  heads  of  animals 
in  each  being  towards  the  alley-way ;  and  so  on  to  the  other  side 
of  the  ship.  Between  every  four  cattle,  stout  planks  are  fixed 
between  the  upright  stanchions,  forming  the  pens. 

One  thing  is  entirely  neglected  on  cattle  ships — viz. :  the 
removal  of  dung.  From  the  time  the  animals  are  taken  on 
board,  until  they  leave,  no  provision  for  cleansing  is  made.  As 
a  consequence,  a  condition  arises  which  can  better  be  imagined 
than  described.  It  is  enough  to  say  that  a  cattle-steamer  often 
makes  her  presence  known  to  the  olfactory  sense  while  she  is 
yet  a  considerable  distance  away,  and  that  frequently  the 
ammoniacal  smell  between  decks  is  simply  overpowering  to 
those  not  inured  to  it.  I  have  not,  however,  known  the  eyes  of 
cattle  to  be  influenced  by  it  to  such  a  degree  as  to  cause  distinct 
inflammation  of  the  conjunctiva. 

This  neglect  to  cleanse  the  cattle  surely  ought  to  be  remedied. 
By  means  of  the  ordinary  appliances  found  on  board  every 
steamer — I  refer  to  the  steam  punaps  and  hose — the  pens  might 
be  washed  down  every  morning.  The  upper  decks  would  drain 
directly  overboard  through  the  scuppers,  and  conduits  having 
their  apertures  covered  with  gratings  might  be  carried  from  the 
lower  decks  to  the  bilges,  which  could  be  pumped  out  in  the 
usual  manner. 

On  arrival  here  the  animals  are  subject  to  another  set  of 
regulations,  framed  with  the  object  of  preventing  the  introduc- 
tion into  this  country  of  contagious  cattle  diseases. 

For  this  purpose  stock-raising  countries  are  arranged  in  three 
divisions,  viz. : — 

Those  from  which  cattle  may  be  landed  and  pass  into  the 
United  Kingdom. 

Those  from  which  cattle  may  not  be  landed  at  all,  and 

Those  from  which  cattle  may  be  landed  for  slaughter. 
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The  only  countries  in  the  first  division  are  New  Zealand, 
Tcelandi  Channel  Islands,  and  the  Isle  of  Man ;  cattle  imported 
from  these  may  be  disembarked  at  spaces  technically  called 
Landing  Places  for  Foreign  Animals,  and  after  a  detention  of 
twelve  hours  for  purposes  of  inspection,  may  travel  to  any  part 
of  the  Kingdom  without  further  restriction,  but  the  cattle  and 
the  vessel  in  which  they  are  brought  must  not  have  been  in, 
nor  in  communication  with,  any  port  or  place  in  any  country 
from  which  the  free  importation  of  cattle  is  for  the  time  being 
prohibited,  within  periods  the  duration  of  which  is  specified  for 
each  country  affected. 

The  cattle-raising  districts  from  which  the  importation  of 
stock  is  entirely  prohibited  are : — All  European  States,  Morocco, 
Malta,  Natal,  2ululand,  and  the  Portuguese  State  of  East 
Africa. 

The  third  division  comprises  all  other  countries,  and  includes 
those  from  which  practically  all  the  foreign  cattle  imix)rted  are 
brought.  Such  cattle  must  be  landed  at  certain  enclosed 
spaces,  technically — Foreign  Animals'  Wharves,  and  must  be 
slaughtered  within  a  period  of  ten  days,  exclusive  of  that  on 
which  they  were  landed. 

Until  the  year  1892  cattle  from  Canada  were  not  subject  to 
slaughter  on  landing,  but  in  that  year  owing  to  pleuro  pneumonia 
having  broken  out  among  Canadian  cattle  landed  here,  it  was 
found  necessary  to  cause  them  to  be  landed  at  Foreign  Animals' 
Wharves,  where,  of  course,  they  must  be  slaughtered. 

Foreign  animals'  wharves  are  under  the  direction  of  an 
Inspector  of  the  Board  of  Agriculture,  and  are  subject  to 
stringent  rules  providing  for  the  reception,  disposal,  moving, 
feeding,  watering,  and  slaughter  of  cattle  landed  thereat,  as 
well  as  for  cleanliness,  the  disposal  of  litter,  manure,  and  offal, 
and  when  necessary  for  disinfection.  Special  rules  to  meet 
possible  outbreaks  of  each  of  the  contagious  diseases  of  cattle 
are  also  framed. 

Cattle  landed  from  *^  free  "  countries  are  detained  for  inspec- 
tion for  twelve  hours,  after  which  period  they  may  proceed  into 
any  part  of  the  country,  but  manure,  litter,  fodder,  &c.,  are 
liable  to  the  same  regulations  as  if  they  appertained  to  animals 
from  other  places,  and  in  c^se  of  disease  being  detected  among 
them  they  are  liable  to  immediate  slaughter. 

On  arrival  in  these  wharves,  cattle  are  placed  in  large  pens 
arranged  in  rows  with  a  broad  alley- way  between,  are  provided 
with  water,  and  unless  they  are  to  be  slaughtered  immediately, 
with  fodder  also.  They  are  left  at  rest  for  at  least  ten  hours 
prior  to  being  killed,  otherwise  they  would  bleed  imjierfectly, 
.and  the  flesh  would  not  set  well  or  keep,  so  that  even  if  placed 
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promptly  in  a  refrigerating  chamber  the  flesh  would  rapidly 
become  dark  in  colour  and  unsaleable.  From  these  pens  they  are 
driven  to  the  slaughter-floor  whence  after  killing  and  dressing 
they  can  be  run,  slung  on  hooks  by  means  of  pulleys,  without 
further  handling,  to  sale  rooms,  refrigerating  chambers,  carts, 
or  to  railway  trucks,  for  distribution  throughout  the  country. 

In  conclusion  I  wish  to  refer  to  an  aspect  of  the  subject  which, 
though  more  particularly  of  interest  to  economists,  indirectly  is^ 
of  interest  to  all  concerned  in  problems  having  relation  to  the 
communal  health,  since  to  this  an  abundant  supplv  of  good  food 
is  of  the  greatest  importance. 

In  the  cattle  brought  to  England  from  the  American 
Continent  we  have  a  large,  and  an  increasing  supply— of 
excellent  quality — of  one  of  the  great  food  stuffs,  and  it  is  to 
the  last  degree  necessary  that  such  supply  should  become 
available  to  the  people  at  moderate  prices. 

Now,  the  killed  and  dressed  carcases  of  beef  can  be  purchased 
wholesale  in  the  lairages  at  prices  ranging  between  3^d.  and  5d. 
per  pound,  and  one  cannot  help  feeling,  especially  in  view  of 
the  large  quantities  dealt  in,  that  the  prices  realised  in  the  retail 
butchers'  shops  do  not  bear  that  close  ratio  to  cost  which  obtains 
in  other  trades  where  the  quantities  dealt  with  are  large,  and 
where  the  turnover  is  also  rapid. 


Oti  "  The   Sliip   considered  as  a  Dwellingy^*   by  Felix  Br 

O'Flaherty,  M.B.,  D.P.H. 

ABSTRACT. 

Ik  comparing  the  house  at  sea  with  the  house  on  shore,  we 
notice  that  there  are  the  same  sanitary  evils  to  be  avoided — 
dampness,  darkness,  foul  air  and  dirt. 

The  house  on  shore  is  freed  from  dampness  by  draining  the 
site  and  by  suitable  construction.  The  other  evils  are  avoided 
by  proper  arrangements. 

At  sea  the  site  cannot  be  drained.      Dampness  is  always 

{resent,  but  it  must  be  kept  down  to  the  lowest  possible  amount* 
t  was  shown  last  century  that  the  dryest  ships  of  a  squadron 
showed  the  smallest  sick  lists,  just  as  Buchanan  showed  that  to 
drain  the  site  of  a  house  was  to  reduce  the  death-rate,  especially 
the  phthisis  death-rate.     In  accordance  with  this  fact  there 
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should  be  no  needless  wetting  of  the  ships'  decks  or  living  apart- 
ments. Leaks  in  the  decks  must  be  caulked,  hawsepipes  well 
blocked;  dry  methods  of  cleaning  should  be  employed  as  a  rule, 
and  when  scrubbing  must  be  done  hot  water  should  be  used  and 
the  place  quickly  dried,  even  by  using  artificial  heat. 

Darkness  ana  dirt  are  usually  associated  at  sea  as  on  land. 
No  greater  improvement  has  been  effected  in  ship  sanitation 
than  the  substitution  of  deck  forecastles  for  those  between 
decks.  In  some  new  saiUng  vessels  there  is  a  still  further  im- 
provement. The  men  have  a  deck  house  amidships,  and  under 
the  forecastle  head  bath  rooms  and  closets  are  fitted  up.  The 
sanitary  advantages  of  the  deck  house  are  obvious,  but  there 
are  difficulties  in  the  way  of  their  employment  on  steamers. 
Anybody  who  can  compare  the  deck  forecastle  with  the  dark 
foul  den  between  decks,  will  readily  grasp  how  great  the  im- 
provement has  been. 

The  amount  of  air  space  allowed  by  the  Board  of  Trade 
I'egulations  is  entirely  insufficient  (54  cubic  feet  when  hammocks 
are  used,  72  cubic  feet  with  fixed  bunks).  Fortunately  most 
ships  allow  more  room  than  this  in  the  forecastles,  but  still  not 
enough.  This  amount  would  make  it  necessary  to  have  the  air 
changed  every  minute  and  a  half. 

The  Stewards  on  large  passenger  steamers  used  often  to 
suffer  from  insufficient  accommodation,  and  consequent  poisoning 
by  impure  air.  The  amount  of  room  specially  set  apart  for 
Stewards  each  voyage  might  be  inquired  into  with  advantage 
by  the  Board  of  Trade  Inspector. 

It  would  be  well  if  Captains  made  a  daily  sanitary  inspection 
of  the  living  rooms  of  the  crews,  just  as  they  do  at  present 
through  the  steerage  of  an  emigrant  vessel. 

Besides  pollution  of  air  from  insufficient  ventilation,  there  is 
sometimes  pollution  from  offensive  cargoes.  This  must  be 
remedied  by  having  the  bulkheads  in  perfect  condition,  and  by 
suitably  stowing  the  cargo. 

The  bilges,  which  correspond  to  the  drains  of  a  house,  must 
also  be  kept  clean,  or  they  will  give  rise  to  discomfort  and 
disease.  Licakages  into  the  bilges  and  drainage  from  moist 
cargoes  can  be  pumped  out  by  well-fitting  pumps.  The  bilges 
and  bunkers  must  be  well  cleaned  before  the  voyage,  and 
ventilated  by  windsails  or  otherwise  during  the  voyage.  The 
bilges  should  be  kept  as  dry  as  possible,  and  salt  water  especially 
kept  out,  because  of  the  formation  of  sulphuretted  hydrogen 
and  other  gases  from  the  sulphates  in  the  sea  water. 

The  means  of  ventilating  a  ship  are  more  difficult  to  apply 
than  on  land.  Natural  ventilation  fails  in  bad  weather,  when 
the  ports  must  be  kept  closed,  and  also  in  warm  weather,  when 
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there  is  no  breeze ;  and,  the  temperatores  being  the  same  inside 
and  outside,  there  is  no  motive  power  to  effect  the  change  of 
atmosphere.  Artificial  systems  of  ventilation  have  their  uses, 
but  are  all  likely  to  fail  in  certain  movements  of  the  vessel. 

Special  care  is  generally  taken  with  the  stokehole  ventilators, 
and  is  necessary  oecause  of  the  dangers  of  fainting,  or  even 
heat  apoplexy  which  the  firemen  risk. 

There  is  no  sewer  problem  at  sea,  and  no  quarrel  between 
different  methods  of  dealing  with  excreta;  but  the  sanitary 
closet  accommodation  on  board  has  greatly  improved  in  recent 
years. 

The  formation  of  a  class  of  ship  sanitarians  has  had  the 
happiest  results  in  the  last  twenty  years.  Tliey  point  out 
dangers  not  at  once  obvious,  and  therefore  likely  to  remain 
unguarded  against ;  and  from  their  success  in  the  past,  we  may 
confidently  expect  further  improvement  in  the  future. 


^^  Memorandum  on  Precautions  against  Infectious  Diseases  in 
Ships  not  carrying  a  Sargeon^^  by  W.  G.  ROMERIL,  Sanitary 
Inspector,  Port  of  London  Sanitary  Authority. 

(Associate.) 

ABSTRACT. 

Pointing  out  the  need  of  sanitation  as  required  by  a  ship- 
master, as  part  of  his  ordinary  duties,  in  safeguarding  the  health 
of  the  crew,  and  minimising  the  danger  of  infection  on  board 
his  vessel. 

Desirable  that  sub-sections  of  Section  282  of  the  Merchant 
Shipping  Act,  1854,  be  amended,  to  ensure  sanitary  precautions 
being  taken. 

Fevers  common  to  the  East  Indies,  such  as  Jungle  and  Java 
fevers,  &c.,  are  treated  more  or  less  as  non-infectious,  with  the 
result  that  sick  and  healthy  men  occupy  the  same  berth  or 
forecastle. 

With  cholera  the  same  carelessness  applies. 

The  average  shipmaster  gradually  becoming  educated  as  to 
the  beneficial  results  of  good  water,  still  too  often  indifferent 
as  to  quality;   on  the  other  hand  a  victim  of  circumstances, 
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being  glad  to  get  water  where  he  can.  All  vessels  going  east 
of  Suez  Canal  should  condense  for  supply. 

A  few  instances  given,  from  personal  experience  and  other- 
wise, as  to  water  being  the  source  of  infection. 

Indiscriminate  trade  in  tropical  fruits,  as  carried  on  by  Bum- 
boats  in  those  climates,  giving  the  dangers  of  infection. 

Sleeping  on  deck  in  tropical  climates  is  mainly  attributable 
to  the  following  causes : — 

(1).  Insufficient  space ; 

(2).  Lower  forecastles ; 

(3).  Berths  too  near  engine  room  and  stokeholds. 

The  master  to  be  at  libertv  to  refuse  deceased  seamen's 
eflfects  put  on  board  by  British  Consuls  or  Shipping  Masters  at 
Colonial  ports,  unless  accompanied  by  a  certificate  of  disinfec- 
tion, if  cause  of  death  was  attributable  to  infectious  disease. 

Eflfects  of  seamen  dying  on  board  not  to  be  sold. 

Careless  manner  as  to  the  way  medicines  are  issued  on  board 
fionie  vessels,  will  not  bear  investigation. 

Disinfectants  as  required  by  Act  inadequate. 

Rules  for  the  guidance  of  shipmasters,  with  a  view  that  the 
same  be  submitted  to  the  Boara  of  Trade,  as  a  supplement  to 
the  official  log. 


Note, — The  proceedings  of  the  Conference  of  Ladies  on 
Domestic  Hygiene  were  printed  separately  in  pamphlet 
form,  and  can  be  had  on  application  at  the  Offices  of  the 
Institute,  price  One  Shilling. 
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RESOLUTIONS  PASSED  AT  THE  CONGRESS 
HELD  AT  LIVERPOOL,  1894. 


During  the  Congress  resolutions  were  passed  at  the  various 
meetings,  and  were  in  due  course  submitted  to  the  Council 
of  the  Institute.  After  careful  consideration  certain  decisions- 
were  come  to  by  the  Council,  which  are  set  out  below  following 
each  ^resolution. 

As  the  various  meetings  at  which  the  resolutions  were  passed 
cannot  now  be  informed  of  the  action  taken,  the  Council 
thought  it  well  to  set  them  out  here  for  the  information  of 
those  interested. 

Resolutions  passed  in  Section  1.— -Sanitary  Science 

AND  Preventive  Medicine: — 

1.  ''That  this  Section  approves  the  conclusions  of  Aid.  Burt's 
naper  on  the  Laws  relating  to  the  Acquisition  of  Land  for  Isolation^ 
Hospitals,  Workmen's  Dwellings,  and  public  improvements,  and 
recommends  the  Council  of  The  Sanitary  Institute  to  take  measures 
to  secure  the  early  adoption  thereof." 

The  conclusions  in  Mr.  A  Iderman  Burt^s  paper  were : 

I.  That  orders  of  the  Local  Government  Board  and  of  County 
Councils  (subject  to  confirmation  by  the  Local  Govern- 
ment Board)  for  compulsory  acquisition  of  land  required 
by  local  authorities  for  public  purposes,  made  after  due 
notice  and  public  enquiry,  should  have  the  force  of  the  law 
without  an  Act  of  Parliament. 

II.  That  application  for  such  orders  may  be  made  at  any  time  on 
giving  the  prescribed  notices,  instead  of  bein^  confined  as- 
at  present  to  the  months  of  September,  October,  and 
November. 

IIL  That  the  abolition  of  the  additional  price  for  compulsory  sale* 
should  be  extended  to  all  the  above  cases,  and  the  Better- 
ment Clauses  of  the  Housing  Act  of  1890,  or  some 
analogous  provisions  applied  thereto  where  appropriate. 

IV.  That  the  provisions  of  the  Act  of  1894  as  to  costs  of  counsel 
and  witnesses  should  also  be  made  of  general  application. 

V.  That  the  Local  Government  Board  or  the  County  Council,  as- 
the  case  may  be,  should  be  enabled  to  exclude  the  operation 
of  Section  92  of  the  Lands  Clauses  Act,  1845,  in  any' 
cases  where  they  think  fit  to  do  so. 
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VL  That  County  Courts  should  be  authorized  to  deal  with  all  com- 
pensation cases  up  to  £500,  and  that  all  the  authorized 
tribunals  be  enabled  to  dispose  of  the  claims  of  owners, 
lessees,  and  occupiers,  in  respect  of  the  same  property  at 
one  and  the  same  time. 

BesolutionB  of  the  Council  of  the  Institute. — <<  That  thcf 
Council  are  not  prepared  to  support  the  suggestion  for  sa 
fundamental  a  change  in  the  existing  law  as  suggested  in 
Paragraph  I." 

"That  the  Council  agree  with  the  suggested  extension  oi 
time  in  Paragraph  II." 

"Paragraphs  III.,  IV.,  V.  and  VI.  have  no  direct  bearing 
upon  Public  Health,  and  it  is,  therefore,  not  in  the  province 
of  the  Council  to  express  an  opinion  upon  the  suggestions 
made." 


2.  ^*That  this  Section  recommend  the  Council  of  The  Sanitary 
Institute  to  take  steps  for  obtaining  the  action  of  Local  Sanitary 
Authorities  to  dissemmate  a  knowledge  of  the  Infectious  nature  and 
the  means  of  preventing  the  spread  of  Tubercular  disease." 

Besolution  of  CoundL— "  That  the  Council  are  of  opinion 
that  it  is  very  desirable  that  the  public  should  be  enlightened 
as  to  the  communicable  nature  of  Tubercular  disease;  they 
think  however  that  it  would  be  undesirable  for  the  Institute  to 
take  any  action  in  the  matter  until  the  Report  of  the  Royal 
Commission  on  Tuberculosis  is  issued." 


Resolutions  passed  in  the  Conference  of  Medical 

Officebs  of  Health: — 

3.  "  That  this  Meeting  is  of  opinion  that  in  the  interests  of  the 
Public  Health  of  the  Country : 

i.  *'It  is  no  longer  expedient  that  appointments  as  Medical 
Officers  of  Health  and  Inspectors  of  Nuisances  should  be 
made  for  limited  periods  of  time. 

ii.  **It  is  desirable  that  the  powers  of  the  Local  Government 
Board  with  regard  to  tenure  of  office  should  be  extended^ 
so  as  to  apply  equally  to  all  Medical  Officers  of  Health  and 
Inspectors  of  Nuisances,  whether  they  be  paid  entirely  out 
of  Local  Rates  or  not,  and  that  these  Resolutions  be 
referred  to  the  Council  of  The  Sanitary  Institute  to  deal 
with." 

Besolution  of  CoundL — "That  the  resolutions  be  approved 
and  submitted  to  the  Local  Government  Board,  together  with 
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similar  resolutions  (Nos.  7  &  8)  passed  in  the  Conference  of 
.Sanitary  Inspectors  set  forth  below."* 


The  roLLOwiNG  Suggestion  was  made  in  the  Conference 
or  Municipal  and  County  Engineers: — 

4.  '*  That  it  is  desirable  that  an  impartial  Committee  of  Engineers 
should  be  appointed  with  a  view  to  making  practical  Tests  as  to  the 
efficiency  of  certain  apparatus  about  which  there  is  a  divergence  of 
.opinion,  and  to  obtain  reliable  data  therewith  in  the  same  way  as  the 
•Committee  constituted  by  the  British  Association." 

Decision  of  CoundL— "The  Council  would  point  out  that 
the  action  suggest-ed,  is  already  the  practice  of  the  Institute,  for 
in  addition  to  the  Testing  Committees  appointed  in  connection 
with  the  Exhibition,  Special  Committees  of  investigation  have 
from  time  to  time  been  appointed,  and  funds  voted  for  experi- 
ments where  definite  matters  of  sanitary  importance  have  been 
brought  under  the  consideration  of  the  Institute.  The  suggestion 
does  not  refer  to  any  special  apparatus,  and  the  Council  are  not 
therefore  in  a  position  to  take  any  action  upon  it.  They  have 
decided,  however,  to  communicate  with  the  Secretary  of  the 
•Conference  and  point  out  what  has  been  the  practice  of  the 
Institute,  and  to  say  that  a  definite  proposal  for  any  particular 
investigation  would  be  fully  considered  by  the  Council." 


Resolutions  passed  in  the  Conference  of  Sanitary 

Inspectors  : — 

5.  "  Proposed  to  recommend  the  Council  of  The  Sanitary  Institute 
to  print  Mr.  Scott  Elder's  paper  in  extenso.** 

Besolution  of  Council.—"  That  Mr.  Scott  Elder's  paper  be 
printed  in  full  in  the  Journal." 


*  A  deputation  was  received  by  Sir  Walter  Foster,  M.P.,  at  the  Local 
Oovemment  Board  on  March  8th,  for  the  purpose  of  discussing  the  question 
of  the  appointment  and  tenure  of  office  ot  Medical  Officers  orHealth.  The 
deputation  consisted  of  representatives  from  The  Incorporated  Society  of 
Medical  Officers  of  Health,  The  British  Medical  Association,  The  Bntish 
Institute  of  Public  Health,  and  The  Sanitary  Institute.  The  Institute  was 
represented  by  the  Rt.  Hon.  Earl  Fortescue,  Mr.  G.  J.  Symons,  Mr.  T.  W. 
Cutler,  Mr.  T.  de  Courcy  Meade,  Dr.  Louis  Parkes,  and  Mr.  H.  Saxon  Snell, 
and  the  Secretary.  A  a  copy  of  the  above  Resolution,  passed  by  the  Council 
of  the  Institute,  was  submitted. 
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6.  "  That  the  Council  of  The  Sanitary  Institute  be  recommended 
to  the  matter  of  the  propriety  of  all  Sanitary  Authorities  discharging 
the  expenses  of  all  Sanitary  Inspectors  or  Lispectors  of  Nuisances 
in  attending  Congresses  organised  by  the  Institute,  and  to  take  steps 
for  obtaining  the  sanction  of  the  Local  Government  Board  to  the 
payment  of  such  expenses  by  Sanitary  Authorities." 

Besolution  of  CoundL— "  That  it  does  not  appear  to  the  Council 
that  the  sanction  of  the  Local  Government  Board  is  necessary 
to  enable  Sanitary  Authorities  to  pay  the  expenses  of  their 
officers  in  attending  the  Congress,  and  as  the  papers  read  and 
the  discussions  upon  them  at  these  meetings  would  undoubtedly 
be  of  great  value  to  Sanitary  Inspectors,  the  Committee  think 
that  Sanitary  Authorities  would  find  it  very  advantageous  to 
send  their  Inspectors  to  the  Congresses  of  the  Institute  and  the 
Sanitary  Exhioitions  held  in  connection  with  them." 


7.  "  That  it  is  no  longer  expedient  that  appointments  of  Medical 
Officers  of  Health,  Sanitary  Inspectors,  and  Inspectors  of  Nuisances, 
should  be  made  for  definite  periods  of  time." 

8.  "  That  it  is  desirable  that  the  powers  of  the  Local  Government 
Board  with  regard  to  teniure  of  office  should  be  extended,  so  as  to 
apply  equally  to  all  Medical  Officers  of  Health,  Sanitary  Inspectors, 
and  Inspectors  of  Nuisances,  whether  they  be  paid  out  of  the  Local 
Hates  or  not." 

(See  decision  on  similar  Resolutions  passed  at  the  Conference 
of  Medical  Officers  of  Health.) 


9.  "That  it  is  desirable  that  County  Councils  should  have  the 
power  of  making  representations  to  the  Local  Government  Board 
either  for  or  against  the  dismissal  of  such  Medical  Officers  of  Health, 
Sanitary  Inspectors,  and  Inspectors  of  Nuisances,  as  are  partly  paid 
by  such  County  Council,  and  that  the  Council  of  The  Sanitary 
Institute  be  recommended  to  forward  this  resolution  to  the  proper 
authorities." 

Decision  of  CounciL — ^'The  Council  know  of  nothing  to 
prevent  County  Councils  making  representations  to  the  Local 
Government  Board  upon  these  matters  if  they  think  it  desirable 
to  do  80." 
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I  FELT  much  honoured  on  being  asked  to  deliver  one  of  the 
lectures  on  the  Sanitation  of  Industries  which  the  Council 
.of  the  Sanitary  Institute,  whose  chief  aim  has  always  been 
the  improvement  of  the  Public  Health  arid  the  advancement 
jof  sanitary  science,  has  arranged  during  this  month.  The 
reduction  in  the  general  death-rate  of  this  country,  and  conse- 
xjuently  the  diminution  of  sickness  and  suffering,  which  has 
rewarded  the  efforts,  that  have  been  made  for  the  better 
housing  of  the  people  and  the  improvement  of  the  general 
xrondition  of  our  towns  and  villages,  has  been  so  marked  that 
popular  interest  in  sanitation  is  now  thoroughly  aroused,  and 
though  I  feel  that  the  subject  of  to-night's  lecture  might 
have  been  entrusted  to  someone  more  able  and  experienced 
than  mvself,  I  have  no  doubt  that  the  object  of  the  Council 
^f  the  Institute  will  be  successful,  and  especially  appreciated 
by  sanitary  inspectors,  on  whom  recent  legislation  has 
transferred  part  of  the  work  formerly  performed  by  special 
factory  inspectors. 

The  first  part  of  my  lecture  has  reference  to  the  metal  mer- 
cury^  and  to  the  health  of  those  employed  in  industries  where 
either  the  metal  or  its  compounds  is  used.  Mercury  is  not 
found  either  in  the  free  state  or  in  combination  in  this  country, 
in  fact,  it  is  but  rarely  found  in  nature  in  an  uncombined  state, 
and  then  usually  in  the  form  of  an  amalgam  with  gold  and 
silver.  The  sulphide  of  mercury  (cinnabar),  however,  occurs 
in  considerable  quantities  in  Spain  and  elsewhere*  and  the  metal 
jcan  readily  be  extracted  by  simply  roasting  the  ore,  either  alone 
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or  mixed  with  lime  or  iron  filings,  when  metallic  mercury  is 
given  oif  and  is  easily  condensed.  The  preparation  and  puri- 
fication of  mercury  on  a  commercial  scale  is  entirely  carried  on 
abroad,  the  metal  oeing  imported  into  this  country  in  an  almost 

Sure  state.  The  processes  usually  employed  appear  to  be  very 
angerous  to  the  workers,  who  are  said  to  suffer  severely 
from  mercurial  poisoning. 

Mercury  has  several  properties  which  are  peculiar  to  itself. 
It  is  the  only  metal  which  is  liquid  at  all  temperatures,  but  one 
of  its  chief  characteristics,  from  an  industrial  point  of  view,  is 
that  it  volatilizes  or  gives  off  vapours  at  ordinary  temperatures 
which  are  readily  absorbed  by  persons  working  in  mercury, 
though  they  may  not  even  handle  the  metal,  and  frequently 
give  rise  to  mercurial  poisoning.  As  an  example  of  this,  and  as 
showing  how  readily  mercury  is  absorbed  into  the  human 
system.  Dr.  Taylor,  in  his  excellent  work  on  poisons,  records  an 
instance  where  a  ship  was  laden  with  metallic  mercury  and 
•during  the  voyage  the  bags  in  which  the  mercury  was  contained 
burst,  so  that  the  metal  became  scattered  throughout  the  vessel, 
with  the  result  that  all  the  crew  soon  suffered  from  an  aggra- 
vated form  of  mercurial  poisoning. 

Another  peculiar  property  of  mercury,  and  on  which  its 
Application  in  several  industries  depends,  is  the  readiness  with 
which  it  forms  alloys  or  amalgams  with  other  metals.  It  is  on 
accouut  of  this  property  that  mercury  is  used  in  large  quanti- 
ties abroad  for  tne  extraction  of  gold  and  silver  from  their  ores. 

In  this  country  the  persons  working  in  mercury  or  its  com- 
pounds, and  therefore  exposed  to  the  dangers  of  mercurial 
poisoning,  are  water  gilders^  silverers  or  mirror  makers^  barometer 
makerSy  a  class  of  bronzers^  furriers  and  felt  hat  makers. 

In  the  process  of  water  gilding  the  mercury  is  used  for 
depositing  gold  on  metallic  surfaces.  The  metal  to  be  gilt  is 
first  careiully  cleansed,  and  then  brushed  over  with  a  solution 
of  nitrate  of  mercury,  after  which  it  is  covered  with  a  layer  of 
the  amalgam  of  gold  and  mercury.  Heat  is  then  applied  to 
drive  off  the  lattei^  and  the  gold  is  left  deposited  and  only 
requires  to  be  burnished.  Throughout  the  process,  both  during 
the  application  of  the  amalgam,  but  especially  during  the 
driving  off  of  the  mercury,  the  workers  are  much  exposed  to 
the  vapours  of  that  metal.  As  far  as  possible  the  work  is  done 
tn  special  chambers,  from  which  the  workman  is  separated  by  a 
^lass  sash,  a  small  opening  only  being  left  at  the  bottom  of  the 
sash  to  allow  of  the  hands  being  introduced  for  the  necessary 
manipulation ;  but  even  with  these  and  other  precautions,  the 
majority  of  tiiose  employed  in  the  work  are  said  to  suffer 
jBOoner  or  later  from  mercurial  poisoning  to  a  greater  or  less 


64  WOBKEKS  IN   MSBCUBY,   PHOSPHOBTJS,   AND  BULPHUB. 

extent.  Where  lar^  articles  have  to  be  gilt,  the  work  cannot 
be  done  in  glazed  chambers,  and  is  usually  performed  in  the 
open  shop,  when  the  danger  to  the  workmen  is  much  increased.. 
The  process  of  water  gilding  has  of  late  years  Very  greatly  been 
replaced  by  electroplating,  though  it  is  still  considered  prefer- 
able for  gilding  certain  articles,  such  as  sword  handles,  as  there 
is  an  impression  that  mercurial  gilding  is  more  permanent  than 
that  deposited  by  the  electrolytic  process. 

The  silvering  of  mirrors^  which  was  at  one  time  the  most 
important  industry  in  wliich  mercury  was  employed,  is  now 
fortunately  very  largely  superseded  by  a  much  improved  and 
harmless  process  by  which  metallic  silver  is  deposited  on  the 
glass  from  a  tartrate  of  the  metal.  The  mercurial  method  of 
silvering  is  however  still  employed  to  some  extent,  especially 
for  the  production  of  articles  sold  at  a  low  price,  and  is  effected 
by  carefully  flattening  out  a  sheet  of  tinfoil  on  the  silvering 
stone  and  then  covering  it  with  mercury.  The  sheet  of  glass 
to  be  silvered  is  then  slid  over  the  tinfoil  so  that  a  portion  of 
the  mercury  intervenes  regularly  between  the  tinfoil  and  the 
glass.  The  excess  of  mercury  which  is  used  in  the  process  runs 
oflf  the  table  into  vessels  suitably  arranged,  and  is  afterwards 
strained  and  made  fit  for  further  use.  Dr.  George  Whitley, 
who  in  1863  reported  on  the  liability  of  workers  in  mercury  to 
mercurial  poisoning,  stated  that  in  the  early  days  of  the  process 
mercurialism  among  the  silverers  was  extremely  common,  but 
at  the  period  of  his  enquiry,  owing  to  the  larger  size  of  the 
workshops  and  their  better  ventilation,  its  prevalence  had  much 
decreased,  though  mild  cases  were  even  then  by  no  means 
imcommon,  especially  among  young  men  when  first  commencing 
to  work  at  the  process.  Dr.  Whitley  also  stated  that  silvering 
on  a  small  scale  was  carried  on  in  London  by  persons,  chiefly 
Italians  and  Jews,  at  their  own  homes  and  that  they  probably 
suffered  severely  from  exposure  to  mercury  fumes,  but  I  have 
not  been  able  to  ascertain  whether  the  work  is  carried  on  under 
similar  conditions  at  the  present  day. 

Barometer  and  philosophical  instrument  makers  appear  to 
suffer  very  rarely  Irom  mercury  poisoning.  The  work  is  gene- 
rally carried  on  in  well-ventilated  shops,  and  the  quantity  of 
mercury  dealt  with  is  comparitively  small.  The  chief  danger 
arising  from  the  work  appears  to  be  from  the  bursting  of  the 
tubes  in  which  the  metal  is  heated,  but  this  is  not  of  frequent 
occurrence,  and  the  exposure  to  its  vapour  is  even  then  not 
continuous.  If  the  workmen  are  temperate  and  cleanly  in 
their  habits  the  liability  to  mercury  poisoning  in  this  particular 
industry  is  extremely  small.. 

There  is  a  form  of  bronzing  by  which  a  metallic  appearance 
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is  given  to  plaster  figures  by  rubbing  them  with  an  amalgam  of 
mercury,  tin,  and  bismuth  and  then  varnishing  them.  Irersons 
engaged  in  this  work  are  said  not  uncommonly  to  suffer  from 
mercurial  poisoning  in  a  marked  degree. 

Another  class  of  operatives  liable  to  mercun^  poisoning  are 
felt-hat  makers  and  skin  and  fur  dressers.  In  this  industry 
either  acid  nitrate  of  mercury  or  a  mixture  of  that  salt  with 
the  perchloride  (corrosive  sublimate)  and  arsenious  acid  is 
used.  The  hairy  side  of  the  skins  is  dressed  with  the  mercury 
preparation  and  afterwards  dried  in  heated  rooms.  The  skins 
are  then  brushed  and  afterwards  cut  up  by  machinery  and 
sorted,  this  latter  part  of  the  process  being  generally  performed 
by  women,  who  have  to  handle  the  furs  constantly.  The 
sorting  of  the  furs  is  attended  with  the  evolution  of  much 
dust,  which  contains  particles  of  the  dried  mercury  salt,  and 
the  danger  to  those  inhaling  it  therefore  cannot  be  overlooked, 
though  at  the  present  time  there  appears  to  be  little  evidence 
that  cases  of  mercury  poison  among  furriers  and  felt-hat 
makers  are  at  all  common. 

A  preparation  of  mercury  is  also  used  by  taxidermists  in 
preserving  and  stuffing  the  skins  of  animals.  Artificial  flower 
makers  also  employ  to  some  extent  the  iodide,  sulphide,  and 
chromate  of  mercury  as  pigments,  but  no  special  inquiry 
appears  to  have  been  made  as  to  whether  they  suffer  to  any 
extent  in  health  as  a  result  of  using  these  substances.  The 
nimiber  of  persons  employed  in  the  trades  I  have  mentioned 
where  mercury  in  some  form  or  other  was  used  was  never 
large,  and  owing  to  the  fact  thaf  the  two  largest  of  them — 
water-gilding  and  silvering — have  been  for  the  most  part 
superseded  by  improved  processes,  it  has  of  late  years  con- 
siderably decreased ;  but  among  those  still  employed,  cases  of 
mercury  poisoning  appear  to  be  not  uncommon,  and  this  is  not 
to  be  wondered  at  when  we  consider  that  the  metal  gives  off 
Tapour  at  all  ordinary  temperatures ;  that  both  it  and  its  com- 
pounds are  easily  absorbed  into  the  system — through  tlie 
unbroken  skin  as  well  as  by  the  respiratory  and  alimentary 
tracts;  that  the  absorption  of  very  small  quantities  will  fre- 
quently produce  symptoms  of  mercurialism ;  that  its  elimina- 
tion from  the  body  is  extremely  slow ;  and  that  some  indi- 
viduals show  a  special  susceptibility  to  its  action. 

The  symptoms  of  mercury  poisoning  vary  greatly,  and  I  do 
not  think  it  necessary  to  describe  them  minutely.  All  1  need 
say  18  that  among  workers  exposed  to  mercury  the  poisoning  is 
usually  of  a  more  or  less  chronic  form,  and  is  evidenced  as  a 
rule  by  salivation  or  an  increased  flow  of  saliva,  by  sj)onginess 
of  the  gums,  foetor  of  the  breath,  and  gastric  and  intestinal 
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derangements.  At  a  later  period  the  characteristic  mercurial 
tremor  (known  as  the  "trembles")  appears  and  affects  the 
voluntary  muscles,  especially  during  movement  or  under  emo- 
tion, but  this  tremor  may  be  one  ot  the  first  or  almost  the  only 
symptom  of  chronic  mercurial  poisoning.  If  these  symptoms  be 
disregarded  serious  permanent  injury  may  result,  though  a  fatal 
termination  of  the  illness  is  not  common;  and  if  the  patient 
discontinues  his  employment  before  they  have  become  marked, 
recovery  generally  takes  place  in  a  few  weeks.  Alcoholic 
intemperance  both  predisposes  to  and  greatly  aggravates  the 
symptoms  of  mercurialism,  while  other  predisposing  causes  are 
want  of  cleanliness,  and  an  unusual  susceptibility  in  some 
individuals,  which  may  be  due  to  an  unusually  slow  process  of 
elimination  of  the  poison  from  the  system. 

Owing  to  the  fact  of  mercury  giving  oflf  vapours  at  all 
ordinary  temperatures,  and  being  so  readily  absorted  into  the 
system,  it  is  probable  that  whatever  precautionary  measures  are 
adopted  the  workmen  who  are  employed  in  such  processes  as 
water-gilding  and  silvering  will  occasionally  suffer  from  mer- 
curialism. 

Free  ventilation  of  the  workshops  is  of  course  of  great  im- 
portance, and  whenever  possible  the  process  should  be  carried 
on  in  chambers  specially  adapted  for  carrying  away  the  mercury 
vapours  from  the  workers.  All  mercury  not  in  use  should  be 
kept  in  covered  vessels,  and  the  workers  should  handle  the 
metal  as  little  as  possible.  The  floors  of  the  workshops  should 
be  smooth  and  impervious  and  should  slope  towards  gutters,  so 
that  any  mercury  that  may  be  spilt  can  be  easily  collected. 
The  workers  should  wear  an  outer  dress  of  some  washable 
material,  well  fitting  at  the  neck  and  wrists,  and  the  use  of 
respirators  is  desirable,  though  experience  has  shown  that  it  is 
almost  impossible  to  get  the  workers  to  adopt  this  precaution. 
Cleanliness  is  most  essential,  and  the  face  and  hands  should  be 
frequently  washed  and  the  mouth  rinsed,  especially  before 
meals,  and  no  food  should  be  allowed  to  be  taken  within  the 
workshops.  Temperance  among  the  workers  is  also  very  im- 
portant, and  no  person  of  known  intemperate  habits  should  be 
employed.  Above  all  it  is  necessary  that  any  worker  showing 
the  slightest  symptom  of  mercurialism  should  be  at  once  re- 
moved from  his  employment. 

^^  Passing  on  now  to  the  consideration  of  PhoaphoniSy  I  come 
perhaps  to  the  most  important  part  of  my  lecture,  for  not  only 
is  its  use  essential  in  one  very  important  industry — the  manu- 
facture of  lucifer  matches — but  under  certain  conditions  those 
exposed  to  phosphorus'  vapours  are  liable  to  suffer  from  a 
peculiar  but  definite  disease  of  a  most  serious  nature* 
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There  are  two  varieties  of  phosphorus,  the  common  or  yellow 
phosphorus,  and  the  red  or  amorphous  phosphorus,  and  they 
differ  greatly  both  in  chemical  and  physical  properties.  Yellow 
phosphorus  is  a  waxy,  semi-transparent  solid  which  gives  off 
fumes  at  all  temperatures  above  32°  F.,  and  is  luminous  in  the 
dark.  It  melts  at  a  little  above  110°  F.,  and  is  extremely 
imflammable,  taking  fire  in  the  air  at  a  little  above  its  melting 
point.  It  produces  very  severe  burns  if  carelessly  handled,  and 
is  a  dangerous  irritant  poison. 

Amorphous  phosphorus  on  the  other  hand  is  usually  met  with 
as  a  dull  red  powder  with  a  specific  gravity  somewhat  higher 
than  that  of  the  yellow  variety.  It  chiefly  differs  from  the 
latter  in  that  it  is  not  poisonous,  does  not  emit  fumes,  and  is 
not  inflammable  till  heated  to  a  temperature  of  about  500°  F. 
It  can  be  handled  with  safety  at  all  ordinary  temperatures  and 
its  use  is  practically  free  from  danger. 

The  manufacture  of  phosphorus  in  this  countrv,  is  mainly 
caiTied  on  by  one  large  firm  at  Oldbury,  near  Birmingham, 
which,  I  understand,  are  also  the  sole  makers  of  amorphous 
phosphorus.  Ordinary  phosphorus  is  derived  almost  entirely  from 
calcined  bones  which  are  composed  chiefly  of  phosphate  of  lime. 
After  calcination  the  bones  are  treated  with  somewhat  diluted 
sulphuric  acid,  with  the  result  that  insoluble  sulphate  of  lime 
is  formed,  and  a  superphosphate  of  lime  is  left  in  solution. 
After  standing,  the  supernatant  fluid  is  poured  off,  evaporated 
to  the  consistence  of  a  syrup,  then  mixed  with  vegetable 
charcoal  and  evaporated  to  dryness.  The  dried  comp«>und  is 
then  strongly  heated  in  earthenware  vessels  with  the  result 
that  phosphorus  distils  over  from  the  retorts  and  is  received 
into  metal  pots  filled  with  water  where  it  condenses  into  cakes. 
It  is  then  purified  by  simple  means.  The  usual  cylindrical 
form  of  pure  phosphorus  is  given  to  it  by  melting  it  under 
water,  by  means  of  steam,  in  leaden  vessels,  from  the  bottom  of 
which  horizontal  tubes  of  the  required  size  pass  into  troughs  of 
cold  water.  The  melted  phosphorus  is  forced  by  its  own  weight 
tlirough  the  tubes,  whose  form  it  takes,  and  escapes  at  the  distal 
extremeties,  when  it  is  cut  up  into  sticks  of  the  required  length. 
In  the  early  days  of  phosphorus  making  the  stick  form  was  given 
to  it  by  workmen  sucking  it  while  in  the  melted  condition  into 
glass  tubes,  but  this  highly  dangerous  practice  has  long  been 
abandoned. 

Amorphous  phosphorus  is  prepared  by  continuously  heating 
the  yellow  variety  in  an  enclosed  iron  cylinder  at  a  temperature 
of  from  400®  to  500°  F.  for  a  month  or  six  weeks.  It  is  then 
xpround  under  water,  and  dried  at  a  moderate  temperature  on 
leaden  slabs.    The  danger  to  the  workers  employed  in   the 
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manufacture  of  phosphorus  appears  to  be  very  small.  Phos- 
phoretted  hydrogen  and  other  poisonous  gases,  with  a  little 
phosphorus  itself,  are  given  off  during  the  application  of  intense 
heat  in  the  last  stage  of  the  process  ;  but  all  these  vapours  are 
conducted  away  from  the  workers,  burnt,  and  rendered  harm- 
less. Most  of  the  other  stages  of  the  manufacture  are  carried 
on  under  water,  and  therefore  without  danger.  The  number  of 
persons  engaged  in  the  prepai'ation  of  phosphorus  is  very  small, 
probably  not  exceeding  100,  and  the  majority  of  these  are 
engaged  in  work,  which,  under  no  circumstances,  exposes  them 
to  its  vapours.  Dr.  Bristowe,  who,  thirty  years  ago,  carefully 
inspected  the  largest  phosphorus  manufactory  in  the  country, 
gave  as  his  opinion  that  the  dangers  to  the  workers  employed 
therein  were  extremely  small. 

As  to  the  industries  in  which  phosphorus  is  employed,  by  far 
the  most  important  is  that  of  lucif  er  and  other  kinds  of  match- 
making ;  in  fact,  nearly  the  whole  of  the  phosphorus  manufac- 
tured IS  employed  for  that  purpose.  Dr.  Bristowe  ascertained 
that  in  1862  there  were  in  England  about  fifty-seven  match- 
making establishments  employing  between  them  over  2,600 
persons,  and  though  at  the  present  time  many  of  the  smaller 
lactones  have  ceased  to  exist ;  on  the  other  hand,  the  out-put 
of  the  larger  factories  is  very  much  larger  than  it  was  thirty 
years  ago,  and  the  number  of  persons  to-day  employed  in  the 
industry  is  much  greater.  As  showing  the  importance  of  the 
match-making  trade,  I  may  state  in  1886  the  value  of  matches, 
produced  by  one  of  the  largest  factories  in  this  country,  was 
£500,000. 

In  addition  to  the  safety  matches,  of  which  I  shall  speak 
later,  there  are  several  kinds  of  matches  in  which  common 
phosphorus  is  employed,  viz.,  the  congreve  or  ordinary  wooden 
matches,  wax  vestas,  and  vesuvians.  Formerly  fusees  and 
silent  matches  were  made  in  considerable  Quantity,  but  the 
demands  for  these  died  out,  and  they  are  hardly  ever  now  made 
in  this  country. 

The  process^  of  manufacture  of  all  kinds  of  matches  is 
practically  the  same,  where  common  phosphorus  is  used,  as 
regards  danger  to  health,  and  I  shall  therefore  confine  myself 
to  giving  a  short  account  of  the  manufacture  of  the  ordinary 
lucifer  matches,  and  to  pointing  out  in  which  processes  of  the 
manufacture  the  danger  to  health  from  the  use  of  phosphorus 
is  OTeatest. 

The  factories  in  which   lucifer  matches  are  produced  are 
usually  divided  into  several  departments,  where  different  pai 
of  the  work  are  carried  on.     The  making  of  the  boxes  for  n< 
ing  the  matches  and  the  cutting  of  the  wooden  splints  are,  i 
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rule,  carried  on  outside  the  works  and  need  no  consideration, 
though  I  may  state  that  the  splints  are  at  first  twice  the  length 
of  the  prepared  matches,  and  at  some  period  of  the  manufacture, 
before  the  application  of  the  phosphorus  composition,  require  to 
be  cut  in  two — a  process  known  as  **  cross-cutting." 

The  first  operation  in  the  preparation  of  the  matches  is  the 
charring  of  tne  splints,  which  is  done  by  laying  the  bundles  on 
end  upon  a  stove  or  other  heated  surface  tul  the  ends  are 
slightly  browned.  The  object  of  this  process  appears  to  be  to 
allow  of  the  proper  adhesion  of  the  sulphur  to  the  ends  of  the 
matches,  or  their  saturation  by  the  paraffin  or  other  inflammable 
substance  which  may  be  used  instead  of  sulphur.  After  being 
charred  the  ends  of  the  matches  are  dipped  into  melted  sulphur, 
stearine  or  paraffin  for  the  purpose  of  ensuring  that  the  match 
shall  take  fire  when  the  phosphorus  composition  is  ignited.  For- 
merly sulphur  was  almost  exclusively  used  for  this  purpose,  but 
the  fact  that  irritating  sulphurous  acid  fumes  are  given  off 
when  the  matches  are  ignited  has  led  to  its  being  very  largely 
superseded  by  stearine,  paraffin  or  other  oleaginous  substances. 
Another  disadvantage  in  the  use  of  sulphur  is  that  the  sulphur 
dippers  are  apt  to  suffer  much  inconvenience  from  the  irritating 
vapours  given  off  from  the  heated  sulphur.  The  next  process 
consists  in  the  application  of  the  phosphorus  composition  to  the 
ends  of  the  matches.  In  the  early  days  of  the  industry  this 
was  done  by  simply  dipping  the  ends  of  the  splints  while  still 
in  bundles  into  the  composition,  and  matches  thus  made  were 
known  as  "  bundle-dips,"  and  were  mostly  silent  matches.  Of 
late  years  the  matches  chiefly  made  in  this  country  are  known 
as  ;•  frame-dips,"  and  receive  this  name  from  the  fact  that  the 
splints  before  the  application  of  the  phosphorus  composition  are 
cut  to  the  required  size  of  the  match,  and  then  fixed  in  frames 
or  clamps  in  such  a  manner  that  the  matches  are  separated 
from  one  another  and  their  ends  form  a  level  surface  on  both 
sides  of  the  frame.  By  this  means  the  matches  can  be  all 
equally  tipped  with  the  phosphorus  composition. 

This  composition  vanes  greatly,  both  as  to  the  nature  and 
proportion  of  its  ingredients,  but  it  consists  essentially  of 
phosphorus,  chlorate  of  potash,  and  glue.  Powdered  glass  is 
also  frequently  introduced,  and  sulphide  of  antimony  and 
peroxide  of  manganese  are  sometimes  employed,  together  with 
colouring  matter,  such  as  prussian  blue  or  vennulion.  The 
chlorate  of  potash  and  peroxide  of  manganese  are  oxidising 
agents  and  promote  inflammability,  and — what  is  of  greater 
importance — permits  of  a  much  less  proportion  of  phosphorus 
being  used.  The  percentage  of  phosphorus  used  in  the  com- 
position varies   greatly  in  the    different  manufactories,  and 
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though  there  is  no  reason  why  it  should  exceed  5  per  cent.,  a 
much  greater  proportion  is  sometimes  used,  especially  in  foreign 
factories. 

The  quantity  of  chlorate  of  potash  employed  is  usually  in 
inverse  proportion  to  the  phosphorus.  In  the  making  of  the 
**  bundle-dips  "  and  silent  matches  very  little  chlorate  of  potash 
was  used,  and  the  phosphorus  was  largely  in  excess,  as  is  the 
case  also  at  the  present  day  with  many  of  the  cheaper  foreign 
matches.  It  is  easy  to  understand  that  the  greater  the  propor- 
tion of  phosphorus  employed  in  the  composition  the  greater 
the  danger  to  the  workmen  of  phosphorus  poisoning.  In  the 
preparation  of  the  composition  great  care  has  to  be  taken  to 
avoid  accidents.  The  glue  is  first  melted  in  a  steam  bath, 
and  the  phosphorus  then  introduced  and  thoroughly  incorpo- 
rated. The  colouring  matter  and  powdered  glass  are  then 
added,  and  finally  the  chlorate  of  potash,  previously  moistened, 
is  introduced.  If  the  chlorate  is  added  in  a  dnr  state,  or  if  the 
phosphorus  is  added  to  the  chlorate  instead  of  in  the  order  I 
have  described,  severe  explosions  are  likely  to  occur,  which 
may  seriously  injure  those  engaged  in  the  mixing.  Care  has 
also  to  be  taken  that  the  composition  docs  not  become  too  dry, 
or  explosion  may  occur  during  manipulation. 

The  tipping  of  the  matches  with  the  composition  is  effected 
by  spreading  some  of  it  evenly  by  means  of  a  spatula  on  a 
smooth  plate  heated  by  steam  and  then  placing  the  frame  con- 
taining the  splints  horizontally  on  the  plate  so  that  the  ends  of 
the  splints  sink  evenly  into  the  composition.  On  removing  the 
frame  each  match  is  tipped  with  a  small  button  of  the  com- 
position, which  on  drying  evenly  surrounds  the  end  of  the 
splint.  The  matches  nave  now  to  be  dried,  and  this  is  as  a 
rule  performed  in  specially  warmed  and  fireproof  rooms,  where 
the  frames  containing  the  matches  are  placed  on  racks,  though 
in  summer  they  are  sometimes  dried  in  the  open  air. 

In  the  process  of  drying  a  good  deal  of  phosphorus  vapour 
is  given  off,  and  it  is  therefore  important  in  the  interests  of 
the  workman  that  it  should  be  effected  in  a  room  separate  from 
the  rest  of  the  manufactory.  The  last  stage  in  the  manufac- 
ture is  that  of  boxing,  or  the  removing  of  the  dried  matches 
from  the  frames  and  filling  them  into  boxes  ready  for  sale. 
During  this  process  it  is  not  uncommon  for  the  matches  to 
catch  fire,  when  they  are  extinguished  by  pressing  them  into 
damp  cloths. 

Of  late  years  matches  known  as  "  safety  matches  '*  have  come 
greatly  into  use  in  this  country,  and  are  manufactured  largely 
by  seveml  London  firms  and  also  in  enormous  quantities  in 
Sweden.     In  these  matches  the  use  of  ordinary  phosphorus  is 
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entirely  dispensed  with,  and  they  are  not  spontaneously  com- 
bustible, so  that  the  dangers  inseparable  from  the  production 
of  ordinary  phosphorus  matches  and  from  their  ready  inflamma- 
bility are  almost  entirely  removed.  The  mixture  with  which 
these  safety  matches  are  tipped  consists  chiefly  of  chlorate  of 
potash  and  glue,  with  varying  proportions  of  sulphide  of  anti- 
mony, peroxide  of  manganese  and  powdered  glass.  For  the 
ignition  of  these  matches  they  require  to  be  rubbed  on  a  portion 
of  the  box  which  has  been  covered  with  a  paste,  the  chief 
ingredient  of  which  is  the  harmless  amorphous  phosphorus. 
Unfortunately  these  matches  as  made  in  England  are  slightly 
more  expensive  than  the  ordinary  matches  and  are  not  quite 
so  convenient,  and  for  these  reasons  they  have  not  supplanted 
the  common  lucifer  to  the  extent  that  might  have  been  antici- 

Eated  from  the  obvious  advantages  they  possess.  Safety  matches 
ave  also  been  made  in  which  amorphous  phosphorus  is  con- 
tained in  the  heads  of  the  matches,  but  there  appear  to  be 
serious  difficulties  in  their  manufacture  which  up  to  the  present 
have  prevented  them  coming  into  general  use. 

In  the  production  of  lucifer  matches  the  persons  who  have 
to  do  with  phosphorus,  and  who  are,  therefore,  liable  to 
exposure  to  its  vapour  are  especially  those  engaged  in  making 
the  composition,  and  in  applymg  it  to  the  ends  of  the  matches. 
Both  in  the  "  mixing  "  and  the  "  dipping,"  as  these  processes 
are  called,  and  in  the  drying  of  the  matches,  phosphorus  fumes 
are  largely  given  off  and  the  workers  who  perform  this  part  of 
the  industry  are  especially  exposed  to  the  dangers  of  phosphorus 
poisoning.  Phosphorus  is  also  given  off  from  the  dried  matches, 
and  those  occupied  as  frame  emptiers  and  box  fillers  are  there- 
fore to  some  extent  exposed  to  its  vapours.  On  the  other  hand 
the  frame  fillers,  who  form  a  considerable  proportion  of  those 
engiuged  in  match  manufactories,  need  in  no  way  be  exposed  to 
the  tumea  of  phosphorus,  though  formerly  it  was  not  uncommon 
for  the  frame  fillers  to  work  in  rooms  where  phosphorus  was 
employed  and  therefore  to  be  exposed  to  its  effect  The  amount 
of  phosphorus  vapour  given  off  in  the  various  stages  of  the 
manufacture  depends  greatly  on  the  quantity  employed  in  the 
composition,  being  much  more  abundant  where  the  proportion 
of  phosphorus  used  is  laree,  and  then  the  liability  of  the  workers 
to  phoephoros  poisoning  Vmach  increased. 

In  tne  manufacture  of  safety  matches  no  vapours  of  phos- 
phorus are  given  off  in  any  stage  of  the  manufacture. 

Phosphorus  is  also  used  in  the  preparation  of  certain  vermin 
pastes,  but  not  to  any  large  extent,  and  its  proportion  in  these 
preparations  is  usually  under  5  per  cent. 

During  the  last  few  years  phosphorus  has  been  also  somewhat 
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largely  employed  in  the  manufacture  of  phosphor  bronze.  The 
trade  however  is,  I  believe,  a  very  limited  one,  and  the  phos- 
phorus used  in  the  process  is  dealt  with  by  some  responsible 
person.  There  appears  to  be  no  special  diffusion  of  phosphorus 
vapour,  and  neither  in  this  trade  nor  in  the  preparation  of 
phosphor  vermin  pastes  is  there  any  evidence  to  show  that  the 
workers  suffer  from  exposure  to  the  fumes  of  phosphorus. 

As  to  the  liability  of  workers  in  phosphorus  to  poisoning  by 
that  substance, — it  was  noted  as  far  back  as  the  year  1845  that 
those  employed  in  the  manufacture  of  matches  in  Germany 
and  Austria  were  apt  to  suffer  from  a  disease  of  the  jaw,  which 
proceeded  to  the  necrosis  or  death  of  the  bone  and  frequently 
ended  fatally.  Though  this  disease  did  not  appear  to  be  so 
prevalent  in  this  country,  cases  were  reported  from  time  to 
time,  and  as  a  result  of  his  enquiries  in  18H2  Dr.  Bristowe 
ascertained  that  there  had  been  at  least  fifty-nine  cases  of  this 
jaw  disease  in  England.  The  persons  affected  were  as  a  rule  those 
who  had  been  for  some  years  much  exposed  to  the  vapours  of 
phosphorus,  as  dippers  or  mixers.  The  disease  was  entirely 
confined  to  the  bones  of  the  jaw,  the  lower  jaw  being  most 
frequently  affected,  though  in  several  instances  both  jaws  were 
attacked.  The  first  symi)toms  were  usually  those  of  toothache, 
which  was  not  relieved  by  extraction  of  the  tooth,  but  was 
followed  by  ulceration  and  destruction  of  the  subjacent  bone 
till  at  length  the  whole  jaw  might  be  destroyed.  The  duration 
of  the  disease  varied.  In  some  instances  where  destruction  of 
the  bone  was  but  slight,  recovery  took  place  in  a  few  months, 
but  this  was  often  delayed  for  yeai's,  and  in  many  instances 
death  resulted  from  exhaustion  or  from  some  wasting  disease, 
such  as  phthisis.  While  the  exciting  cause  of  the  disease  is 
undoubtedly  the  exposure  to  phosphorus'  vapours,  the  predispos- 
ing cause  appears  chiefly  to  be  some  unhealthy  condition  of  the 
gums  or  teeth,  and  most  authorities  are  agreed  that  the  disease 
mostly  occurs  in  workers  whose  teeth  are  decayed.  That  the 
prevalence  of  the  disease  was  also  greatly  dependent  on  the 
conditions  under  which  those  engaged  in  the  match  industry 
worked,  is  shown  by  the  fact  that  in  the  large  well-ventilated  and 
well-arranged  factories  cases  of  jaw  disease  are  extremely  rare, 
while  in  those  factories  which  were  formerly  badly  ventilated 
and  where  the  processes  of  mixing,  dipping,  and  drying  were 
carried  on  in  the  same  room  that  the  workers  engaged  in  frame 
filling,  boxing,  &c.,  were  employed,  phosphorus  poisoning 
was  by  no  means  uncommon.  Dr.  Bristowe  gives  an  excellent 
example  of  the  effect  of  the  conditions  of  employment  on  the 
health  of  those  engaged  in  the  manufacture  of  matches,  and  I 
cannot  do  better  than  quote  from  his  report. 
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He  says: — **By  far  the  most  remarkable  and  instructive 
"  experience  of  the  disease,  however,  is  that  afforded  by  a 
"  congreve  manufactory  in  Manchester,  which  is  one  of  the 
"  largest  in  England,  and  in  which  250  persons,  exclusive  of 
**  box  makers  ana  splint  cutters,  are  constantly  employed  in  the 
"  various  processes  of  match  making.  This  factory  has  been  in 
"  existence  for  about  twenty-five  years,  and  during  the  first 
"  twenty  years  of  its  operations,  no  less  than  twenty-four  cases 
**  of  jaw  aisease  occurred.  The  disease,  too,  in  this  case  was  not 
"  limited,  as  in  most  other  factories,  to  the  dippers  and  mixers, 
"  and  consequently  to  adults,  but  the  boxers,  the  cross  cutters, 
"  and  the  pickers  out,  formed  a  large  proportion  of  those  affected, 
**  and  children  from  twelve  to  fifteen  years  of  age  suffered  as 
**  well  as  their  elders.  The  explanation,  however,  is  easy,  and 
**  was  pointed  out  to  me  with  great  candour  by  one  of  the  pro- 
"  prietors.  The  fact  is  that  all  those  various  conditions  which 
"  tend  to  the  production  of  the  disease  were  here  concentrated 
"  and  combined,  and  all  the  operatives  became  nearly  equally 
**  exposed  to  the  fumes  of  phosphorus.  A  very  large  number 
"  of  workpeople  was  employed ;  they  were  confined  in  low,  ill- 
**  ventilated,  overcrowded  rooms ;  the  dipping,  the  drying,  the 
"boxing,  &c.,  were  all  carried  on  in  the  same  apartment; 
"  bundle-dips  formed  a  large  proportion  of  the  matches  which 
"  were  manufactured ;  and  the  composition  employed  contained 
"  one-third  of  phosphorus.  Further,  at  one  period  (and  about 
"that  time  the  disease  was  most  prevalent)  the  operatives 
"worked  far  into  the  night  as  well  as  by  day.  About  five 
"  years  ago  the  proprietors,  who  had  been  much  concerned  by 
"  the  frequent  occurrence  of  the  disease,  set  to  work  seriously 
"  to  remedy  the  defects  on  which  they  believed  it  to  depend. 
"They  constructed  large,  airy,  well-ventilated  rooms;  they 
"  gave  up  the  ;nanufacture  of  bundle-dips ;  and  they  diminished 
"  by  one-half  the  strength  of  the  composition.  The  result  has 
"  been  that  not  a  single  case  of  the  disease  has  originated  in 
"  the  factory  during  the  five  years  that  have  elapsed  since  the 
"  above  improvements  were  effected." 

Excepting  for  the  jaw  disease,  there  appears  to  be  no  form  of 
sickness  to  which  workers  in  phosphorus  are  specially  liable, 
though  those  who  have  been  long  employed  in  the  manufacture 
of  matches  are  said  to  often  look  sallow  and  unhealthy,  and  to 
be  liable  to  gastric  derangements.  In  the  manufacture  of 
phosphorus  itself,  and  in  the  preparation  of  vermin  pastes  and 
phosphor-bronze,  the  workmen  appear  to  suffer  no  ill-effects, 
and  1  am  not  aware  that  a  case  of  jaw  disease  has  ever  occurred 
among  those  employed  in  these  industries. 

Of  the  precautionary  measures  to  be  taken  to  obviate  the 
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dangers  arising  from  the  vapours  of  phosphorus  to  those 
engaged  in  the  manufacture  of  matches,  the  most  important  is 
undoubtedly  the  substitution  of  amorphous  for  common  phos- 
phorus ;  and  there  is  no  practical  diflSculty  to  prevent  this  being 
carried  out,  the  only  objection  to  safety  matches  being  that 
they  are  not  so  convenient,  as  they  will  only  as  a  rule  ignite 
when  rubbed  on  a  prepared  surface  and  that  they  are  slightly 
more  expensive  than  the  common  lucifer.  In  fact,  for  nearly 
twenty  years  the  use  of  matches  containing  ordinary  phosphorus 
has  been  prohibited  in  Denmark  and  bwitzerlana,  and  only 
safety  matches  are  allowed  to  be  used  in  these  countries.  Ex- 
perience has  shown,  however,  that  with  proper  precautions  the 
dangers  arising  from  the  use  of  common  phosphorus  can  be  very 
greatly  minimised,  if  not  altogether  prevented.  For  this 
purpose : — 

1.  The  proportion  of  phosphorus  in  the  composition  should 
be  as  small  as  possible,  and  there  is  no  reason  why  it  should 
exceed  five  per  cent. 

2.  The  workmen  engaged  in  the  processes  of  mixing  and 
dipping  should  occupy  well-ventilated  rooms,  separate  from  the 
other  operatives,  and,  as  far  as  possible,  their  work  should  be 
carried  on  under  specially  ventilated  hoods. 

3.  The  workshops  in  which  the  frame  emptiers,  box  fillers, 
and  others  are  employed  should  also  be  large  and  well  ventilated, 
and  the  frame  fillers  should,  if  possible,  occupv  a  separate  room 
so  that  they  may  in  no  way  be  exposed  to  the  phosphorus  fumes. 

4.  The  matches  should  be  dried  in  special  fire-proof  rooms, 
and  all  persons  entering  them  should  be  required  to  wear 
respirators. 

5.  Persons  suffering  from  bad  teeth  or  from  any  inflammatory 
affection  of  the  gums,  should  be  debarred  from  working  in  any 
of  the  departments  of  a  match  factory  where  phosphorus  is 
employed. 

6.  Personal  cleanliness  among  the  workers  is  of  the  greatest 
importance,  and  the  hands  should  be  washed  before  taking  food, 
which  should  not  be  taken  in  any  part  of  the  factory  where  the 
fumes  of  phosphorus  are  evolved. 

7.  Owing  to  the  fact  that  turpentine  retards  the  oxidation  of 
phosphorus,  its  use  has  been  advocated  in  rooms  where  phos- 
phorus is  employed,  and  in  some  factories  the  workers  carry 
flasks,  or  sponges  containing  turpentine,  on  their  chests,  so  that 
they  may  breathe  air  impregnated  with  it.  It  is  doubtful, 
though,  if  this  precaution  is  of  much  value  though  the  work- 
people generally  believe  in  its  efl&cacy. 

It  is  satisfactory  to  know  that  most  of  the  above  precautionary 
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measures  have  been  adopted  by  the  leading  match  manufacturers 
in  this  country^  and  as  a  result  cases  of  phosphorus  necrosis  or 
jaw  disease  are  now  of  very  rare  occurrence. 

Owing  to  its  inflammability,  the  careless  handling  of  phos- 
phorus may  produce  severe  bums  which  are  extremely  painful 
and  very  slow  of  healing;  while,  as  I  have  previously  stated,  want 
of  care  in  the  making  of  the  phosphorus  composition  may  cause 
serious  explosions  and  danger  to  the  workers.  Such  accidents, 
however,  are  not  common,  but  the  fact  that  they  may  occur 
furnishes  another  argument  in  favour  of  the  use  of  amorphous 
phosphorus. 

Before  leaving  this  part  of  my  subject,  I  should  like  to 
mention  an  incident  oi  which  I  was  a  witness  and  which 
demonstrates  that  even  the  use  of  safety  matches  may  not  be 
free  from  danger.  I  was  one  day  travelling  in  a  railway  carriage, 
when  I  noticed  that  the  coat  of  a  gentleman  sitting  opposite  to 
me  was  slowly  burning.  The  fire  was  quickly  extinguished  and 
at  the  time  was  attributed  to  some  loose  matches  in  his  pocket 
having  accidentally  been  set  on  fire.  A  short  time  afterwards, 
however,  I  was  again  travelling  with  this  gentleman  when  a 
repetition  of  the  accident  occurred,  and  as  he  was  this  time 
wearing  an  overcoat,  his  garments  where  badly  burnt  before  the 
accident  was  discovered.  On  carefully  examining  the  contents 
of  his  pockets  this  apparently  extraordinary  accident  was 
easily  explained,  for  in  the  pocket  where  the  fire  originated  were 
found  a  dox  of  safety  matches  and  some  loose  chlorate  of  potash 
lozenges  which  the  gentleman  was  in  the  habit  of  carrying  with 
him  tor  a  relaxed  throat  from  which  he  suffered.  The  acci- 
dental friction  of  the  lozenges  against  the  prepared  surface  of 
the  box  containing  amorphous  phosphorus  had  undoubtedly 
caused  ignition,  the  chlorate  of  potash  lozenge  being  composed 
largely  of  the  chief  ingredient  contained  in  the  head  of  a  safety 
match. 

Sulphur  (and  under  this  heading  I  shall  include  those  com- 
pounos  of  sulphur  which  are  of  industrial  interest)  is  the  last 
subject  I  have  to  deal  with.  Sulphur  does  not  occur  in  this 
country  in  a  free  state,  though  as  a  sulphide  in  combination 
with  iron  and  copper  (pyrites)  and  lead  (galena)  it  is  by  no 
means  uncommon.  Most  of  the  sulphur  used  in  this  country  is, 
however,  imported  from  Sicily,  where,  as  also  in  other  volcanic 
districts,  it  IS  found  in  a  native  condition  and  only  requires  to 
be  purified  from  the  earthy  matters  with  which  it  is  always  to 
some  extent  associated. 

Of  late  years  sulphur  has  been  extracted  on  a  large  scale  in 
this  country  from  tne  tank  waste  produced  in  the  manufacture 
of  alkalL     The  process  is  known  as  the  Sulphur  Uecoveiy 
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Process,  of  whicli  I  shall  speak  later,  and  at  one  large  alkali 
works  on  the  Tyne  over  200  tons  of  pure  sulphur  are  produced 
weekly. 

Sulphur  in  its  ordinary  form  is,  as  you  all  know,  a  yellow, 
brittle  solid  which  possesses  very  little  taste  or  smell  and  is 
insoluble  in  water.  It  melts  at  a  comparatively  low  temperature 
(115°  0)  and  is  combustible,  burning  with  a  blue  flame  and 
forming  sulphur  dioxide  gas.  From  an  industrial  point  of  view 
sulphur  itself  is  not  of  much  importance,  and  the  dangers  to 
those  working  in  it  are  not  great.  It  is  chiefly  employed  in  the 
manufacture  of  gunpowder,  m  the  vulcanization  of  india-rubber, 
in  the  manufacture  of  matches,  and  for  the  production  of 
sulphur  dioxide  gas. 

Sulphur  grinders  and  those  working  in  powdered  sulphur 
sometimes  suffer  from  redness  and  irritation  of  the  skin,  which 
causes  considerable  inconvenience  and  irritation  ;  while  inflam- 
mation of  the  eyes  is  not  uncommon.  Other  symptoms  as  a 
result  of  the  entrance  of  the  sulphur  dust  into  the  alimentary 
canal  are  loss  of  appetite  and  looseness  of  the  bowels,  and,  as 
might  be  expected,  persons  who  have  worked  for  a  long  time  as 
sulphur  grinders  are  somewhat  liable  to  bronchitis  as  a  result  of 
the  irritation  of  the  respiratory  mucous  membrane  by  the 
sulphur  dust. 

In  match  manufactories  melted  sulphur  is  sometimes  used  for 
tipping  matches,  and  those  engaged  in  this  process  often  suffer 
considerably  from  irritation  of  the  eyes  and  the  respiratory  tract 
owing  to  the  evolution  of  sulphur  dioxide.  The  shorter  the 
hours  of  labour  the  less  likely  are  sulphur  workers  to  suffer 
from  their  employment,  while  other  precautionary  measures  to 
be  observed  are  frequent  cleansing  of  the  skin  ancl  the  covering 
up,  as  far  as  possible,  of  the  nose  and  mouth. 

There  are,  however,  several  compounds  of  sulphur  which  are 
important  in  their  industrial  application,  and  the  chief  of  these 
is  sulphur  dioxide^  which  is  easily  obtained  by  burning  sulphur 
or  calcining  the  metallic  sulphides  in  the  presence  of  air. 
This  compound  (sulphur  dioxide)  is  a  colourless  gas  and  is 
very  soluble  in  water,  in  combination  with  which  it  forms 
sulphurous  acid.  In  its  pure  state  it  is  quite  irrespirable,  and 
evf^n  greatly  diluted  causes  much  irritation  to  the  respiratory 
passages ;  it  is  highly  destructive  of  all  forms  of  animal  life, 
and  is  therefore  used  largely  as  a  germicide  and  disinfectant, 
and  it  is  possessed  of  strong  bleaching  properties.  Sulphur 
dioxide  is  employed  or  produced  in  a  number  of  industries  to  a 
greater  or  less  extent. 

In  the  manufacture  of  sulphuric  acid  it  is  produced  in  enor- 
mous quantities  by  burning  pyrites  in  large  furnaces,  from  which 
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it  passes  into  leaden  chambers,  where  it  comes  in  contact  with 
nitro-oxygen  vapours  and  steam,  with  the  result  that  sulphuric 
acid  is  formed.  The  furnaces  and  other  apparatus  employed  in 
the  manufacture  of  sulphuric  acid  are  however  so  well  contrived 
that  the  process  appears  to  cause  but  little  danger  to  the  health 
of  the  workmen,  though  in  most  of  the  factones  the  odour  of 
sulphur  dioxide  is  distinctly  perceptible.  Several  accidents 
have,  however,  occurred  to  the  workmen  employed  to  clean  out 
the  furnaces  in  which  the  pyrites  is  burnt,  owing  to  their  enter- 
ing the  chambers  before  the  sulphur  dioxide  has  entirely 
escaped,  but  such  mishaps  are  the  result  of  recklessness  on  the 
part  of  the  workmen  and  not  of  any  defect  in  the  process  of 
manufacture. 

But  if  we  except  the  manufacture  of  sulphuric  acid,  the 
chief  application  of  sulphur  dioxide  is  as  a  bleaching  agent,  and 
it  is  especially  useful  in  the  bleaching  of  woollen,  silk,  and 
straw  goods.  In  the  bleaching  of  straw  it  is  necessary  that  the 
articles  be  turned  or  changed  from  time  to  time,  and  for  this 
purpose  it  is  usual  for  a  workman  to  enter  the  bleaching 
chamber,  to  do  which  he  has  to  hold  his  breath  for  one  or  two 
minutes.  This  practice  is  undoubtedly  a  dangerous  one,  and 
those  engaged  in  it  usually  suffer  to  some  extent  from  the 
effect  of  the  gas. 

Sulphur  dioxide  is  also  useful  as  a  preservative,  and  for  this 

;urpose  is  somewhat  largely  used  in  the  preparation  of  hops. 
?he  chief  danger  to  those  engaged  in  occupations  in  which 
sulphur  dioxide  is  employed  arises  from  the  irritating  and 
suffocative  properties  of  the  gas.  Those  much  exposed  to  it  are 
apt  to  suffer  from  dryness  of  the  throat,  difficulty  of  breathing, 
and  spasmodic  cough,  while  loss  of  appetite  and  intestinal 
derangements  are  also  stated  to  result  from  such  exposure. 
Sulphur  dioxide  is  also  largely  evolved  in  the  roasting  of  pyrites 
for  the  extraction  of  the  copper,  and  along  with  other  gases  in 
the  manufacture  of  alkali  by  the  Leblanc  process,  and  in 
cement  and  coke  making,  brick-making,  &c. 

Another  compound  of  sulphur  of  some  industrial  interest  is 
stUphuretted  hydrogenj  a  compound  of  sulphur  and  hydrogen. 
It  b  a  eas  which  has  a  most  offensive  odour  of  rotten  eggs,  is 
combustible,  burning  with  a  pale  blue  flame,  and  is  soluble  in 
water,  to  which  it  imparts  its  disgusting  odour.  This  gas  is 
frequently  given  off  in  considerable  quantity  in  the  neighbour- 
hood of  alkali  works  from  the  ^^  tank  waste  "  or  waste  heaps, 
which  consist  largely  of  a  sulphide  of  lime.  In  a  pure  state 
sulphuretted  hydrogen  is  highly  poisonous,  and  even  when 
extremely  diluted  appears  to  have  a  serious  effect  on  the 
health  of  those  exposed  to  it,  if  we  accept  the  opinion  of 
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Dr.  McNicoll,  the  Medical  Officer  of  Health  of  St.  Helens. 
In  that  town,  where  much  sulphuretted  hydrogen  is  given  off 
from  the  waste  heaps  of  numerous  alkali  works,  Dr.  McNicoll 
has  stated  that  the  diffusion  of  that  gas  in  the  atmosphere 
increases  the  amount  of  sickness,  greatly  increases  the  infant 
mortality,  and  is  the  cause  of  many  epidemics  of  infectious 
disease  assuming  a  malignant  tyipe.  In  South  Shields  and 
Jarrow,  where  the  air  was  frequently  polluted  by  the  large 
quantity  of  this  gas  given  off  in  the  neighbourhood  of  alkali 
works,  both  my  own  experience  as  Medical  Officer  of  Health 
and  that  of  my  predecessor,  Mr.  Spear,  confirmed  to  some 
extent  the  opinion  of  Dr.  McNicoll  that  the  presence  of 
even  a  small  quantity  of  this  gas  had  a  lowering  effect  on  the 
health  of  those  breathing  it,  and  was  apt  to  cause  malaise, 
general  depression,  and  even  sickness. 

Of  late  years  means  have  been  devised  for  the  recovery  of 
the  sulphur  contained  in  the  heaps  of  tank  waste  produced  at 
chemical  works.  The  process  is  known  as  the  "Sulphur 
Recovery  Process,"  and  it  is  carried  out  on  a  very  large  scale 
at  a  few  manufactories  in  this  country.  Stated  shortly,  the 
process  consists  in  intimately  mixing  with  water  the  powdered 
tank  waste,  which,  as  I  have  already  mentioned,  consists 
chiefly  of  a  sulphide  of  lime.  This  mixture,  which  is  known  as 
"  slurry,"  is  then  conducted  to  a  series  of  large  iron  tanks  con- 
nected with  one  another,  and  carbonic  acid  gas  is  forced  through 
it,  with  the  result  that  sulphuretted  hydrogen  is  liberated,  and 
ultimately  collected  in  large  gasometers.  The  sulphui'etted 
hydrogen  gas  is  then  mixed  with  air,  and  passed  into  large 
heated  chambers  through  a  layer  of  oxide  of  iron  contained 
therein,  when  further  decomposition  takes  place  and  sulphur  is 
produced.  A  little  sulphuretted  hydrogen  escapes  decomposi- 
tion, and  together  with  some  sulphur  dioxide  gas  which  is 
Eroduced  are  passed  through  a  furnace  to  render  them  harmless 
efore  being  discharged  into  the  air. 
I  recently  visited  a  large  alkali  works  where  4,000,000  cubic 
feet  of  sulphuretted  hydrogen  gas  are  produced  every  day  by 
this  process.  Every  precaution  is  taken  to  prevent  the  escape 
of  this  gas,  but  nevertheless  on  the  day  of  my  visit  the  chamber 
where  the  slurry  is  decomposed  by  carbonic  acid  gas,  smelt 
strongly  of  sulphuretted  hydrogen  in  some  parts,  and  though 
only  breathing  it  for  a  short  time  I  suffered  afterwards  from 
marked  depression  and  cardiac  weakness.  I  was  told  that  the 
escape  of  gas  on  the  occasion  of  my  visit  was  quite  unusual, 
and  the  workmen  employed  in  this  part  of  the  works  certainly 
appeared  to  suffer  no  ill  effects.  The  length  of  time  this  pro- 
cess has  been  in  operation  is,  however,  too  short  to  judge  of 
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its  effect  on  the  health  of  those  employed  in  it,  bnt  unless 
the  strictest  precautions  are  taken  to  prevent  the  escape  of 
sulphuretted  hydrogen  I  am  convinced  that  the  health  of  the 
worker  must  in  time  be  seriously  affected. 

The  only  other  compound  of  sulphur  of  industrial  importance 
is  bisulphide  of  carbon^  which  is  employed  in  india  rubber 
manufactories  in  the  vulcanization  of  the  rubber.  It  is  a  very 
inflammable  and  highly  refractive  liquid,  which  at  all  tempera- 
tures gives  off  a  very  poisonous  vapour,  which  is  also  as  a  rule 
most  offensive.  M.  Delpech,  thirty  years  ago,  pointed  out  its 
serious  effects  on  the  health  of  workpeople  employed  in  the 
small  and  often  insanitary  india  rubber  works  which  then 
existed  in  the  neighbourhood  of  Paris,  and  although  the  manu- 
facture of  rubber  in  this  country  is  conducted  in  spacious,  well- 
ventilated  factories,  and  the  use  of  bisulphide  of  carbon  has 
been  much  curtailed,  still  it  must  not  be  lost  sight  of  that 
unless  proper  care  is  exercised  the  health  of  those  who  have  to 
deal  with  this  substance  may  be  seriously  affected.  Instances 
of  poisoning  by  carbon  bisulphide  in  this  country  appear,  how- 
ever, to  be  of  very  rare  occurrence,  though  cases  have  been 
recorded.  Bisulphide  of  carbon  is  also  employed  at  a  factory 
near  Bradford  for  the  recovery  of  the  grease  from  the  soapsuds 
resulting  from  the  washing  of  wool ;  but  here  also,  owing  to  the 
precautions  taken,  there  appears  to  be  no  evidence  of  injury  to 
the  health  of  those  employed.  To  diminish  the  dangers  to  the 
workers  from  these  compounds  of  sulphur  to  which  I  have 
referred,  it  is  necessary  that  the  work  should  be  carried  on  in 
spacious,  well-ventilated  factories,  and  that  special  means  should 
be  adopted  as  far  as  possible  to  carry  off  from  the  workman  and 
to  destroy  the  poisonous  vapours. 

In  the  manufacture  of  sulphuric  acid  and  in  the  bleaching 
processes  the  plant  should  be  as  perfect  as  possible  to  prevent 
the  unnecessary  escape  of  the  sulphur  dioxide  gas,  and  the 
same  remark  applies  to  the  use  of  sulphuretted  hydrogen  in  the 
sulphur  recovery  process.  In  the  processes  where  sulphur 
dioxide  is  used,  absorbents  such  as  moist  sawdust  or  milk  of 
lime,  may  with  advantage  be  emploved  in  the  factory.  It  is 
difficult  to  prevent  the  escape  of  sulphuretted  hydrogen  from 
the  huge  heaps  of  tank  waste  of  the  alkali  works,  but  by  proper 
drainage  of  the  heaps,  and  as  a  result  of  the  gradual  oxidation 
of  the  portion  exposed  to  the  air,  the  nuisances  from  the  old 
heaps  are  now  much  diminished,  and  owing  to  a  great  change 
in  tne  process  of  alkali  manufacture  and  to  the  fact  that  the 
sulphur  can  now  be  recovered  from  the  tank  waste,  these  heaps 
are  now  no  longer  deposited  to  any  extent 

I  think  you  will  have  gathei*ed  to-night  that  while  in  the 
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early  days  of  the  industries  in  which  mercury  and  phosphorus 
were  employed,  the  dangers  to  the  health  of  the  workers  from 
the  vapours  given  off  by  these  substances  were  very  great, 
fortunately  at  the  present  day,  owing  to  the  adoption  of 
improved  processes  and  the  administratien  of  the  Factory  and 
Workshops  Acts,  together  with  the  exercise  of  greater  care  both 
by  the  employers  and  workers,  the  dangers  resulting  from  these 
occupations  have  been  very  greatly  reduced ;  but  in  all  indus- 
tries where  injurious  vapours  or  dust  are  evolved,  a  great  deal 
depends  on  the  attention  to  personal  cleanliness  and  the  adop- 
tion of  reasonable  care  by  the  workers  themselves,  who  above 
all  others  should  also  be  temperate  and  regular  in  their  habits. 
Otherwise  injury  to  health  will  from  time  to  time  occur,  however 
well  adapted  the  factories  may  be,  and  whatever  legal  enactments 
are  in  force 
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CHLORINE  AND  CHROME   COMPOUNDS. 

Bt  D.  J.  O'NEIL,  M.B., 

Certifying  Factory  Surgeon, 

One  of  a  course  of  five  lectures  on  the  Sanitation  of  Industries 

and  Occupations* 

Bead  November  22nd,  1894. 


My  subject  is  of  a  two-fold  character,  and  deals  with  two 
important  compounds  used  in  the  chemical  industry — Chlorine 
ani  Chrome. 

The  Manxjfaoture  of  Blgaghino  Powder. 

This  department  is  undoubtedly  by  far  the  most  trying  of  all 
to  those  employed  in  chemical  works,  owing  to  the  exposure  to 
chlorine  gas,  under  the  system  which  generally  prevails  at  pre- 
sent. In  the  **  Weldon  chambers,  which  are  most  commonly 
used,  a  thick  layer  of  lime,  4  to  6  inches,  is  spread  on  the  floor. 
The  chambers  are  then  closed,  and  strong  chlorine  gas  is  turned 
on,  which  is  absorbed  by  the  lime.  At  the  end  or  about  four 
days  the  gas  is  turned  off,  the  free  gas  in  the  chamber  is  either 
drawn  off  by  an  exhaust,  or  absorbed  by  a  lime  distributor,  and 
the  doors  are  opened.  The  men,  about  two  hours  afterwards, 
enter  to  pack  the  powder.  As  soon  as  the  powder  is  disturbed 
by  the  shovel  it  gives  off  chlorine  gas,  and  no  man  could  work 
in  the  chamber  without  some  form  of  respirator.  The  packers, 
in  order  to  be  able  to  work  in  the  chambers,  wear  a  respirator, 
commonly  called  a  **  muzzle."  This  consists  of  about  thirty 
folds  of  flannel,  damped  and  tied  tightly  over  the  mouth,  with 
the  nostrils  free,  and  resting  on  it.  The  men  are  obliged  to 
inhale  through  the  muzzle,  and  exhale  by  means  of  the  nostrils, 
otherwise  they  would-  be  "  gassed."  The  exertion  of  breathing 
through  the  thick  folds  of  flannel  shows  itself  by  the  red  and 
puffed  state  of  the  men's  faces,  and  profuse  perspiration  on 
coming  out  of  the  chambers,  which  they  are  obliged  to  do  at 
intervals  during  their  work.  Some,  but  by  no  means  all,  wear 
** goggles"  to  save  the  eyes  from  the  lime  dust.  None  but 
strong  healthy  men  could  stand  the  work.  Those  liable  to 
broncnitis  would  quickly  feel  the  effects  of  the  gas,  which  has  a 
tendency  to  produce  bronchial  inflammation.  In  another  process 
of  making  bleaching  powder,  the  "  Deacon  "  chambers  are  used. 
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In  these  chambers  the  lime  is  put  in  thin  layers  on  a  series  of 
trays,  one  above  the  other  ;  the  chambers  are  closed,  and  dilute 
chlorine  gas,  containing  only  about  5  per  cent,  of  chlorine,  is 
turned  on.  When  the  chambers  are  opened  the  packers  work 
from  the  outside,  and  the  bleaching  powder  falls  through  a 
hopper  into  barrels  below.  Though  exposed  to  some  gas,  the 
packers  at  the  Deacon  chambers  can  use  a  very  much  smaller 
**  muzzle,"  which  is  therefore  not  nearly  so  trying.  In  addition 
to  these,  mechanical  means  have  been  tried  for  the  manufacture 
of  bleaching  powder  which  would  obviate  all  exposure  to  the 

fas.  The  Hasanclever  process,  by  mechanical  means,  is  said  to 
e  now  successfully  used  in  Germany.  Messrs.  Brunner,  Mond 
&  Co.  have  a  somewhat  similar  plant  of  their  own  for  the 
manufacture  of  bleaching  powder,  and  there  is  a  patent  auto- 
matic continuous  producing-chamber,  invented  by  Messrs.  J.  M. 
and  A.  Milnes.  I  strongly  contend  that  the  old  process  should 
be  abolished  and  some  mechanical  process  adopted.  Until  this 
is  done  certain  special  rules  have  been  suggested  to  obviate, 
in  some  degree,  the  escape  of  gas  for  the  benefit  of  those 
working  in  and  around  the  chambers. 

The  packers  themselves  do  not  as  a  rule  complain,  although 
some  of  them  have  been  employed  in  this  occupation  for  many 
years,  being  tempted  no  doubt  by  the  short  hours  and  high  rate 
of  pay.  But  complaints  are  made  by  those  whose  work  takes 
them  near  the  chambers ;  many  of  these  complain  of  the  effects 
of  the  chlorine  gas  on  their  health. 

Salt  Cake  (Sulphate  of  Soda)  Department. 

In  this  department  those  employed  are  more  or  less  exposed 
to  the  escape  of  hydrochloric  acid  gas.  Many  of  the  men  have 
had  their  teeth  entirely  destroyed  by  its  effects,  but  this  seems 
attributable  to  the  use  of  a  rag  or  "  bite  "  between  the  teeth. 
The  hours  of  work  in  this  department  are  long,  consisting  of 
two  shifts  of  thirteen  hours  each.  I  am  convinced  that  with 
increased  care  a  great  deal  of  the  escape  of  gas  might  be 
prevented. 

Vitriol  Department. 

The  hours  in  this  department  are  very  long,  amounting  to  an 
attendance  of  eighty-four  hours  per  week,  though  the  actual  work 
is  not  continuous.  If  the  plant  is  bad,  either  chambers,  tx)wers 
or  pipes,  those  employed  may  be  exposed  to  sulphurous  and 
nitrous  fumes,  but  with  care  and  due  observance  of  rules  laid 
down  under  the  Alkali  Act  these  should  be  prevented. 
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Caustic  Soda  Department. 

In  this  department  those  employed  are  not  subject  to  fumes 
or  gas,  but  danger  arises  from  splashing  of  the  liquor  and  from 
the  construction  of  the  caustic  pots  themselves.  Special  rules 
have  been  proposed  as  to  the  construction  of  the  pots,  and  the 
suppljring  of  syringes  for  treating  injuries  to  the  eyes. 

Chlorate  Department. 

The  danger  here  is  from  explosion  or  from  clothing^becoming 
impregnated  with  chlorate  dust  and  catching  fire.  The  use  of 
overalls  is  recommended  in  the  grinding  rooms,  the  use  of  some 
such  lubricant  as  tallow  instead  of  oil,  ventilating  cowls  in  the 
roof,  electric  lighting  where  practicable,  and  baths  kept  ready 
for  use. 

Black  Ash  Department. 

The  danger  here  is  from  the  unfenced  gangways  across  the 
vats.  The  vats  should  either  be  covered  or  the  gangways 
fenced. 

Hours  of  Labour. 

In  some  departments  of  alkali  w^orks  very  long  hours  of 
labour  prevail. 

In  the  vitriol  department  these  amount,  for  burner  men,  to  an 
actual  average  attendance  at  the  works  of  84  hours  per  week, 
whilst  in  the  salt  cake  departments  the  men  are  accustomed  to 
work  two  shifts  of  thirteen  and  eleven  hour^  respectively.  The 
adoption  of  eight-hour  shifts  is  very  desirable,  and  this  has 
already  been  successfully  tried  in  some  departments  at  some  of 
the  works  of  the  United  Alkali  Co.,  whilst  at  the  works  of 
Messrs.  Brunner,  Mond  and  Co.  eight-hour  shifts  prevail 
throughout.  At  Messrs.  Brunner,  Mond  and  Co.'s  the  improve- 
ment of  the  men's  health  since  the  eight-hour  shifts  were 
adopted  is  very  encouraging.  The  figures  connected  with  their 
sick  club,  show  that  during  a  summer  quarter  in  1889,  before 
the  introduction  of  three  shifts,  the  percentage  of  those  who 
received  sick  pay  was  7*1,  whilst  during  the  same  quarter  of 
1893,  after  the  introduction,  the  percentage  was  only  5'],  or  a 
reduction  of  28'3.  In  1889  the  men  attended  by  the  doctor 
equalled  lO'l  per  cent,  but  in  1893  only  5*1  per  cent.,  or  a 
reduction  of  49*6.  Messrs.  Brunner,  Mond  and  Co.  point  out 
the  great  redaction  in  those  who  received  the  doctor's  attendance, 
which  means  stopping  away  from  work  one  or  two  days  without 
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actually  being  laid  up  for  a  week,  as  in  their  club  only  men 
absent  for  a  week  receive  sick  pay. 

Messrs.  Brunner,  Mond  and  Co.  state  that  the  cost  of  wages 
paid  per  ton  of  alkali  produced  by  them  is  now  no  more  than  it 
was  some  years  ago,  in  spite  of  the  fact  that  the  men  employed 
on  shift  work  are  paid  the  same  wages  for  eight  hours  as  they 
were  formerly  paid  for  twelve.  This  improvement  they  attribute 
])artly  to  improvements  in  the  apparatus  used,  effected  at 
considerable  cost,  and  partly  to  the  increased  efficiency  of  the 
men  due  to  their  better  health  and  spirits. 

The  Effects  upon  the  Workers. 

The  men  employed  in  the  manufactui*e  of  bleaching  powder 
are  exposed  to  the  following  evils,  viz. : — 

The  inhalation  of — 

(1.)  Chlorine  gas. 

(2.)  Chloride  of  lime  in  the  form  of  dust  (bleaching  powder). 
The  effects  may  be  the  following — 

(1.)  Irritation  of  the  lining  membrane  of  the  windpipe  and 
bronchial  tubes,  leading  to  bronchitis  and  asthma  (or 
both  combined),  accompanied  by  severe  cough  and 
profuse  expectoration. 

(2.)  The  prolonged  irritation  may  give  rise  to  disease  of  the 
lung  substance,  running  on  in  some  cases  to  a  form  of 
consumption. 

(3.)  Inflammation  of  the  suj^erficial  membrane  of  the  eyes 
(conjunctivitis). 

With  a  view  of  lessening  the  foregoing  ill  effects   I   would 
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suggest — 

(I.)  Free  and  thorough  ventilation  in  and  about  the  bleach 
chambers, 

(2.)  Oiling  or  greasing  of  the  exposed  parts  of  the  body 
before  commencmg  work,  the  wearing  of  "  goggles," 
and  the  intnxluction  at  intervals  of  a  few  drops  of 
castor  oil  into  the  eyes  for  their  protection. 

(3.)  Having  made  various  exj>eriments  \\'ith  different 
chemicals  in  the  hoj>e  of  increasing  the  efficiency  of 
the  so-called  **  muzzles,"  or  respirators  now  in  use,  I 
would  suggest  the  following  method  : — 

Let  the  respirators  be  moistened  from  time  to  time 
with  a  solution  of  sulphite  of  soda.  The  chlorine  gas 
coming  in  contact  with  the  sulphite  of  soda,  the  latter 
is  converted  into  sulphate  of  soda,  while  the  chlorine 
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now  appears  as  hydrochloric  acid.  The  latter,  being 
readily  absorbed  by  water,  is  held  by  the  moist 
respirator,  whereas  chlorine  gas,  which  is  only  spar- 
ingly soluble  in  water,  passes  to  a  considerable  extent 
through  the  respirators  as  at  present  used. 

Were  this  suggestion  carried  out,  the  respirator  or 
^* muzzle"  might  be  made  much  thinner  than  at 
present.  In  this  way  the  heat  would  be  lessened,  and 
the  men  would  be  able  to  breathe  with  greater 
freedom  and  safety. 

Special  Rules. 

I.  In  future  every  uncovered  pot,  pan,  or  other  structure 
containing  liquid  of  a  dangerous  character,  should  be  so  con- 
structed as  to  be  at  least  tnree  feet  in  height  above  the  ground 
or  platform.  Those  already  in  existence  which  are  less  than 
three  feet  in  height,  or  in  cases  where  it  is  proved  to  the  satis- 
faction of  an  Inspector  that  a  height  of  three  feet  is  impracticable, 
should  be  securely  fenced. 

II.  There  should  be  a  clear  space  round  such  pots,  pans,  or 
other  structures,  or  where  any  junction  exists  a  barrier  should 
be  so  placed  as  to  prevent  passage. 

III.  Caustic  pote  should  be  of  such  construction  that  there 
shall  be  no  footing;  on  the  top  or  sides  of  the  brickwork,  and 
dome-shaped  lids  should  be  used  where  possible. 

IV.  No  unfenced  planks  or  gangways  should  be  placed 
across  pots,  pans,  or  other  structures  containing  liauia  of  a 
dangerous  character.  This  rule  should  not  apply  to  olack  ash 
vats  where  the  vats  themselves  are  otherwise  securely  fenced. 

V.  Suitable  respirators  should  be  provided  for  the  use  of  the 
workers  in  places  where  poisonous  gases  or  injurious  dust  may 
be  inhaled. 

VI.  The  lighting  of  all  dangerous  places  should  be  made 
thoroughly  efficient 

VII.  Every  place  where  caustic  soda  or  caustic  potash  is 
manufactured  should  be  supplied  with  syringes  or  wasn  bottles, 
which  should  be  enclosed  in  covered  boxes  nxed  in  convenient 

Places,  in  the  proportion  of  one  to  every  four  caustic  pots, 
^hey  should  be  of  suitable  form  and  size,  and  be  kept  full  of 
dean  water.  Similar  appliances  should  be  provided  wherever, 
in  the  opinion  of  an  Inspector,  they  may  be  desirable. 

VIII.  Overalls,  kept  in  a  cleanly  state,  should  be  provided 
for  all  workers  in  any  room  where  chlorate  of  potash  or  other 
chlorate  is  ground.  In  every  such  room  a  bath  should  be  kept 
ready  for  immediate  use. 
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In  every  chlorate  mill,  tallow  or  other  solid  lubricant  should 
be  used  instead  of  oil. 

IX.  Bespirators  charged  with  moist  oxide  of  iron  or  other 
suitable  substance,  should  be  kept  in  accessible  places,  ready 
for  use  in  cases  of  emergency  arising  from  sulphuretted 
hydrogen  or  other  poisonous  gases. 

X.  In  salt  cake  departments  suitable  measures  should  be 
adoDted  by  maintaining  a  proper  draught,  and  by  other  means, 
to  obviate  the  escape  of  low-level  gases. 

XL  Bleaching  powder  chambers,  after  the  free  gas  has,  as 
far  as  practicable,  been  drawn  off  or  absorbed  by  fresh  lime, 
should,  before  being  opened,  be  tested  by  the  standard  recog- 
nised under  the  Alkali  Act.  Such  tests  should  be  duly  entered 
in  a  register  kept  for  that  purpose,  which  should  be  produced 
to  an  fcspector  whenever  called  for. 

All  chambers  should  be  ventilated,  as  far  as  possible,  when 
packing  is  being  carried  on,  by  means  of  open  doors  on  opposite 
sides  and  openings  in  the  roof  so  as  to  allow  a  free  current 
of  air. 

Xn.  In  cases  where  the  co-operation  of  the  workers  is 
required  for  carrying  out  these  rules,  and  where  such  co-opera- 
tion is  not  given,  the  workers  should  be  held  liable  in  accordance 
with  the  Factory  and  Workshops  Act,  1891,  section  9,  which 
runs  as  follows : — "  If  any  person  who  is  bound  to  observe  any 
special  rules  established  for  any  factory  or  workshop  under  this 
Act  acts  in  contravention  of,  or  fails  to  comply  with,  any  such 
special  rule,  he  shall  be  liable  on  summary  conviction  to  a  fine 
not  exceeding  two  pounds.** 

Bichromate  of  Potash  or  Soda. 

This  manufacture  is  practically  in  the  hands  of  three  firms 
at  Glasgow,  Butherglen,  and  Falkirk. 

Almost  all  the  men  working  where  dust  is  prevalent,  more 
especially  between  the  furnaces  and  the  dissolving  tanks,  have 
either  perforation  of  the  septum  of  the  nose,  or  have  lost  the 
septum  altogether. 

Many  of  those  employed  suffer  also  from  what  are  technically 
called  "  Chrome  holes  "  on  hands  and  arms.  These  are  caused 
by  dust  or  liquor  acting  on  broken  skin,  or  by  the  handling  of 
crystals. 

Process  of  Manufacture. 

Chrome  ore  is  ground  by  machinery.  A  great  deal  of  dust 
prevails  in  the  grinding  rooms,  and  the  use  of  some  form  of 
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respirator    is  advisable,    though   this    dust    is    only  harmful 
mechanically. 

The  ground  ore  is  put  into  hot  furnaces  with  carbonate  of 

¥>tash,  or  soda,  and  lime,  and  comes  out  in  the  form  of  cake, 
his  cake  is  often  placed  on  the  floor  and  allowed  to  cool  before 
being  put  into  the  tanks.  When  cool,  a  great  deal  of  dele- 
terious dust  arises  from  throwing  it  into  the  tanks.  This 
harmful  dust  might  to  a  great  extent  be  obviated  by  throwing 
the  cake  into  the  tanks  at  once,  instead  of  leaving  it  to  cool 
and  form  dust. 

The  cake  when  placed  in  the  tanks  is  treated  with  water  and 
the  chromate  of  soda  or  potash  dissolved  out.  The  solution  of 
yellow  chromate  is  then  treated  with  sulphuric  acid,  and 
bichromate  is  thus  formed.  This  solution  is  evaporated,  and 
the  crystals  are  obtained. 

I  strongly  recommend  the  use  of  respirators  where  any  dust 
arises,  and  the  use  of  gloves  where  crystals  have  to  be  handled. 
Sufficient  suitable  lavatory  accommodation  and  appliances 
should  also  be  provided. 

The  due  observance  of  cleanliness  on  the  part  of  the  opera- 
tives would  largely  conduce  to  the  prevention  of  the  evils 
referred  to. 

Chemical  Works  in  General. 

As  regards  the  question  as  to  how  far  the  injurious  effects 
depend  upon  the  age  and  sex  of  the  operatives,  it  may  be 
remarked  that  no  females  are  employed  in  alkali  works,  and 
but  few  boys  under  18  years  of  age,  except  in  cooperages, 
plumbers'  shops,  box-maKing,  &c.  I  do  not  suppose  that 
exceptional  mortality,  apart  from  accidents,  exists  in  them. 

Effects  upon  Workers  in  Chrome  Compounds. 

The  evil  effects  upon  these  workers  are  due  to  chromic  acid 
combined  either  with  potash,  soda,  or  lime.  The  lining  mem- 
brane of  the  nostrils  almost  invariably  suffers.  Irritation  of 
the  membrane  is  followed  by  ulceration,  leading  ultimately  to 
perforation,  or  complete  destruction  of  the  nasal  septum. 

These  results  cause,  in  many  cases,  partial  or  complete  loss  of 
the  sense  of  smelL  Similar  irritation  and  ulceration  take  place 
in  the  throat,  windpipe,  and  bronchial  tubes. 

The  foregoing  conditions  are  due  to  the  inhalation  of  the 
corrosive  dust,  which  is  freely  given  off  in  various  stages  of  the 
manufacture  of  chrome  compounds. 

Another  effect  is  the  production  of  ulcers,  termed  '^  chrome 
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holes,"  in  various  jmrts  of  the  body,  chio  to  tho  deposit  of 
chrome  dust  These  ulcers  are  I'emnrkable  for  their  dopth|  and 
for  their  slowness  in  hoalinc. 

After  experimenting  with  various  chemicals,  with  tho  view  of 
lessening  the  evils  cause<l  by  the  inhalation  of  chrome  dust,  I 
would  suggest  the  adoption  of  the  following  method.  Let 
the  sponge,  or  other  absorbent  material  of  tne  respirator,  be 
moistened  with  a  solution  of  bismuth  (such  as  the  linuor 
bismuthi  of  the  British  PharmacopiwiaJ.  The  chrome  dust 
coming  in  contact  with  this  is  decomposed,  an  insoluble  com|>ound 
of  bismuth  and  chromic  acid  being  formed. 

The  same  result  might  be  obtained,  as  far  as  the  nose  is  con- 
cerned, by  plugging  the  nostrils  with  cotton  wool,  previously 
soaked  in  the  bismuth  solution. 

It  may  here  be  mentioned  that  Holuti<ms  of  bismuth,  far  from 
being  irritating,  have  a  decidedly  soothing  effect. 

Tne  cleansing  of  tho  oxj)08e((  parts  of  tho  body  by  f renuent 
ablution,  and  the  pn)tection  of  the  hands  by  waterproof  gloves 
in  those  who  manipulate  tho  chrome  products,  afford  the  best 
means  of  preventing  the  evil  effects  which  I  have  described. 
Lavatories  should  be  freely  accessible  to  the  operatives  in  all 
such  works. 

Sulphuretted  IIyduooen  Qah. 

As  workers  are  occasionally  suddenly  overpowered  by  breath- 
inp  this  gas,  a  speedy  rescue  is  impenitive.  For  this  purpose  a 
fellow  workman,  attem])ting  the  rescue,  should  use  a  respirator 
charged  with  moist  oxide  of  iron.  l!i  order  to  restore  con- 
sciousness, a  supply  of  oxygen  gas  in  a  comj>ressed  form  should 
be  at  hand.     Tins  is  referred  to  in  Itule  IX.,  given  on  p.  8(1, 

Special  Rule8  for  Diciikomatb  Works. 

I.  In  future  every  uncovered  pot,  pan,  or  other  structure 
containing  liquid  of  a  dangerous  characiitr,  shall  be  so  con- 
structed as  ix)  be  at  least  three  feet  in  height  above  the  ground 
or  platform.  Those  already  in  existimce,  which  are  less  than 
three  feet  in  height,  or  in  cases  where  it  is  proved  to  the 
satisfaction  of  an  Insjiector  that  a  height  of  three  feet  is 
impracticable,  shall  be  securely  fenced. 

IL  There  shall  be  a  clear  space  round  such  pots,  pans,  or 
other  structures,  or  where  any  junction  exists  a  barrier  shall  be 
so  placed  as  to  prevent  passage. 

III.  No  uufenced  planks  or  gangways  shall  be  placed  across 
pots,  pans,  or  other  structures  containuig  liquid  of  a  dangerous 
character. 


IV.  ltimpIrator«  milteblo  for  jUHituoiion  (>f  no^tviU  «nil  mouth 
Himll  bo  provided  wIioihi  injuriouM  duMt  or  uoxioun  fuiuuM  nmy  be 
inbulod, 

V.  Tbo  liffbthiK  of  aU  dAU(toiH)U)i  pkoan  iil\ould  bu  inmlo 
tbiiiMJugbly  tjfilolent, 

VI.  limHmueb  ah  dioit  U  tho  pHuoi|ml  oaumo  of  tbt^  vnriouM 
evil  rDMultH  to  worl(t)rti  in  ohnMoituu  ooinpoiuulM,  ull  duo  moAUH 
Hbould  bo  tul(on  to  liudt  iu  ovory  wuy  tbo  forumtiou  of  duMt. 

VII.  Ub)voii  of  Homo  wntorproof  umtorlnl  nhould  bo  piHivitlod 
for  tlie  UHO  of  worlorn  who  biiudio  tbo  orvHtiilH, 

VIII.  Huffleiout  IttVHtory  m'oouunotbitlou,  with  hot  nud  oobl 
wntor,  HOHp,  imil  brunbon,  »ud  towoU,  nboubi  l)o  proviilod, 

IX.  In  OMOH  wboro  tbo  (MM)|toratlon  of  tbo  worliorn  In 
required  for  (^arryin((  out  tbo  foropdug  ruU*H,  and  wboro  HU(d) 
co«oporutiou  Ih  not  ftiven,  tlio  wornorH  nbull  bo  bold  liublo  iu 
neeordunro  witb  tbo  fVtory  inid  WorkHbo|)H  Aot,  |HIU,  wootbui 
U,  wbicdi  ruuH  ah  fcdlowni— *Mf  tiuy  iiorHiiu  wbo  U  bound  to 
obnorvo  any  nneoiul  ruion  oHtablUbod  for  v^wy  fttotory  uv  work- 
hIioi)  under  tbiH  Aot,  Aotn  in  oontruvontjon  of,  or  ftiiln  to  oomply 
witn,  any  nuob  npocial  rule,  bo  Hball  bo  liiddo  on  HuunuAry  oon- 
viotion  to  a  tine  not  exoeedin|j(  two  poundn," 

It  will  be  notic!od  tbut  nmny  of  tbono  ruloH  uro  nlndlur  to 
tboHo  for  workern  in  eblorino  ooni|)oundH,  but  it  bun  boon  tbougbt 
well  to  quote  tbem  in  full. 
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WORKERS  IN  COPPER,  ZINC,  BRASS  &  TIN. 

By    ROBERT    M.    SIMON,    M. D.Cantab., 

Physician  to  the  General  Hospital^  Birmingham. 

One  of  a  course  of  five  lectures  on  the  Sanitation  of  Industries 

and  Occupations. 

Read  November  29th,  1894. 


When  your  Council  did  me  the  honour  to  invite  me  to 
lecture  to  you  on  the  use  of  tin,  zinc,  copper,  and  brass  in 
manufacturing  processes,  and  the  dangers  to  which  those  work- 
ing in  these  metals  were  subjected,  I  very  naturally  began  to 
consider  how  I  might  hope  to  make  the  subject  interesting  to 
an  audience  like  the  present. 

It  was  very  easy  to  understand  that  those  whose  business  in 
life  it  would  be  to  act  ag  Inspectors  of  factories  should  wish  to 
know  from  what  points  of  view  these  manufacturing  processes 
ought  to  be  regarded,  in  so  far  as  they  might  influence  the 
health  and  well-being  of  large  numbers  of  working  men,  and 
through  them  the  health  and  physical  perfection  of  the  next 
and  succeeding  generations.  You  are  probably  aware  that  lead 
workers,  as  a  class,  are  not  the  parents  of  vigorous  children, 
and  that  women  who  work  in  lead  are  not  unfrequently  sterile. 

No  doubt  these  facts  are  due  largely  to  the  pai*ticular 
poison  to  which  lead  workers  are  exposeo,  but  in  great  part  also 
to  the  general  deterioration  in  health  and  physique  to  which  all 
those  who  are  employed  in  unhealthy  trades  are  liable. 

A  trade  may  be  unhealthy,  or  regarded  by  the  Home  Office 
authorities  as  dangerous,  for  two  reasons :  firstly,  if  the  materials 
employed  are,  in  themselves,  poisonous;  and,  secondly,  if  the 
conditions  under  which  non-poisonous  materials  are  employed 
render  them  a  danger  to  health. 

With  regard  to  zinc,  tin,  and  copper  miners,  I  have  little  or 
nothing  to  say. 

I  know,  nothing  more  than  I  have  read,  and  have  had  no 
opportunity  for  making  personal  observations. 

My  remarks,  therefore,  will  be  confined  to  the  use  of  these 
metals  for  manufacturing  purposes,  and  more  especially  to  the 
employment  of  zinc  and  copper  in  the  manufacturing  of  brass. 

before  considering  these  industries  in  detail,  it  will  be  well 
to  determine,  if  possible,  how  the  use  of  the  metals  affects  the 
body,  and  becomes  dangerous  to  the  lives  of  the  workers. 
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The  ffreat  animal  functions  of  the  body  are  the  circulation, 
respiration,  digestion,  and  the  nervous  processes. 

All  hard  physical  labour,  which  makes  a  continual  and  great 
demand  upon  the  muscular  powers,  and  secondarily  upon  the 
heart,  has  a  tendency  to  induce  disease  of  the  heart  and  blood 
vessels ;  but  such  a  result  is  the  outcome  of  any  kind  of  physical 
strain,  and  hardly  comes  within  the  scope  of  a  lecture  like  the 
present  It  is  possible  that  it  would  be  wise  to  be  on  the  alert 
that  the  more  laborious  portion  of  the  work  should  not  devolve 
upon  those  who  are  least  able  to  stand  the  strain,  and  that  care 
should  be  taken  that  the  young  who  are  in  the  stage  of  develop- 
menty  and  the  middle-aged  in  whom  the  natural  process  of 
physical  degeneration  has  set  in,  should  be  kept  away  from  that 
part  of  the  work  which  makes  the  greatest  demand  upon  the 
purely  muscular  powers. 

The  respiratory  functions,  however,  come  under  a  very 
di£Ferent  categoiy,  and  it  is  impossible  to  over-estimate  the 
importance  of  paying  attention  to  the  conditions  under  which 
these  trades  are  carried  on,  and  the  influence  that  they  exert  on 
the  respirat^ion,  and  the  tendency  that  they  have  to  develop 
disease  of  the  lunss,  and  the  respiratory  tract. 

In  the  Out  ana  In-patients  Departments  of  the  large  Bir- 
mingham Hospitals,  a  very  large  proportion  of  the  patients  is 
furnished  by  tnose  who  are  suffering  from  chronic  chest  diseases, 
induced  by  working  in  these  metals,  and  especially  by  the  manu- 
facture of  brass ;  and  it  might  be  well,  very  briefly,  to  put  before 
frou  the  nature  of  these  diseases,  and  the  manner  in  which  the 
umgs  become  affected  among  those  engaged  in  these  trades. 

K  is  common  experience  that  the  ease  with  which  one 
breathes  depends  largely  upon  the  purity  of  the  inhaled  air, 
and  that  discomfort  at  once  results  from  breathing  air  impreg- 
nated with  dust  or  poisonous  vapours.  Most  people  living  in 
towns  have  every-day  experience  that  the  mucus  at  the  back 
of  the  throat  contains  aust;  but  it  has  only  recently  been 
established  that  the  dust  can  find  its  way  intp  the  tissues  of  the 
lungs  themselves. 

In  1S6\^  Dr.  Greenhow,  who  took  much  interest  in,  and 
wrote  about,  the  trades  we  are  discussing,  satisfied  himself  and 
the  medical  profession  that  the  black  pigment,  with  which  the 
lungs  of  miners  are  coloured,  was  derived  from  soot  and  smoke ; 
and  in  1878  Dr.  Arlidge,  whose  name  is  so  well  and  honourably 
known  here,  demonstrated  that  dust  penetrated  into  the  intimate 
structure  of  the  lungs  of  potters  and  colliers. 

Everyone  is  subjected  to  the  inhalation  of  a  certain  amount 
of  dust;  but  if  this  becomes  constant,  or  excessive,  lung 
troubles  arise. 
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At  first  the  dust  is  expelled  by  coughing,'  set  up  by  the 
imtation  of  the  air  passages;  but,  after  a  time,  a  moderate 
inflammation  or  catarrn  is  set  up  in  the  bronchial  tubes. 

Unless  dust  inhalation  is  checked,  this  catarrh  inevitably 
becomes  chronic,  and  the  lung  tissue,  in  the  immediate  neigh- 
bourhood of  the  bronchial  tubes,  also  becomes  inflamed,  and 
ultimately  so  seriously  damaged,  that  it  loses  any  useful  func- 
tion it  possessed  for  aerating  the  blood,  and  becomes  instead  a 
focus  of  disease. 

You  are  aware  that  the  modem  theory  of  the  cause  of  con- 
sumption is,  that  it  is  due  to  a  microscopic  germ,  the  tubercle 
bacillus ;  but  it  is  an  important  and  hopeful  fact,  that  though 
the  air,  and  possibly  the  mucus  in  the  air  passages  of  very 
many,  if  not  most  of  us,  may  contain  these  bacilli,  it  needs  a 
deteriorated  condition  of  the  constitution,  and  of  the  lungs  to 
give  them  a  chance  of  exerting  their  sinister  powers. 

Such  opportunity  is  afforded  by  the  damage  to  the  lung- 
tissue,  which  is  the  result  of  prolonged  dust  inhalation,  or  the 
irritation  of  the  mucous  lining  of  the  bronchial  tubes  by 
poisonous  vapours.  If  even  consumption  be  not  induced,  it  is 
certain  that  life  will  be  rendered  miserable  and  painful  by  the 
development  of  chronic  bronchitis  and  asthma,  with  all  their 
attendant  sufferings. 

I  shall  discuss  more  in  detail,  when  dealing  with  brass  work, 
the  digestive  troubles  associated  with  it,  and  allude  to  some  of 
the  diseases  of  the  nervous  system  induced  by  copper  and  zinc, 
but  I  have  thought  it  well  thus  briefly  to  summarise  what  are 
the  dangers  common  to  all  metal-workers  before  thoroughly 
considenng  the  branches  of  our  subject. 

Brass. 

The  subject  of  the  dangers  of  brass-casters  is  one  of  the 
greatest  interest  to  those  who  live  in  manufacturing  towns, 
such  as  Birmingham,  where  large  numbers  of  men  are  employed 
in  the  brass  trade.  That  brass-workers  are  exposed  to  un- 
healthy conditions  is  fully  recognised  by  the  men  themselves, 
as  well  as  by  their  employers,  who  speak  of  the  trade  as  a  most 
unhealthy  one. 

Brass-workers  rarely  attain  old  age,  and  formerly  provident 
sick  societies  either  altogether  refused  to  enrol  them  on  their 
lists  or  accepted  them  as  members  at  greatly  increased  rates. 

The  recognition  of  working  in  and  making  brass  as  causative 
of  disease  is  due  to  Dr.  Headlam  Greenhow,  who,  in  1862,  read 
before  the  Royal  Medical  and  Chirurgical  Society  a  paper  on 
**  Brassf ounders'  Ague."  This  was  based  on  his  experience 
gained  while  paying  a  brief  holiday  visit  to  Birmingham  in 
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1858,  in  connection  with  his  investigation  of  trades  injurious 
to  health. 

It  is  curious  that  he  should  have  selected  for  his  title  the 
name  of  a  disorder  which  undoubtedly  occurs,  but  which,  as  I 
shall  endeavour  to  show,  is  only  an  acute  expression  of  a 
chronic  disease,  and  one  which  rarely  or  never  comes  within  the 
range  of  experience  of  practising  physicians. 

In  the  out-patient  department  of  the  Birmingham  hospitals 
one  meets  with  an  enormous  number  of  brass-workers  com- 
plaining of  various  pulmonary  and  gastric  disorders;  but  in 
over  twelve  years'  experience  among  over  50,000  patients,  I 
have  never  yet  been  consulted  by  anyone  in  the  matter  of  this 
so-called  ague,  although  questions  will  very  frequently  elicit  the 
statement  of  its  occurrence. 

The  literature  of  this  subject  is  very  scanty,  but  Qreenhow 
Quotes  Thackrah's  essay  on  the  Effects  of  Arts^  Trades^  and 
Professions  on  Health  and  Longevity^  published  about  1830,  as 
well  as  the  writings  of  a  few  Frenchmen,  who  have  not,  however, 
materially  advanced  our  knowledge  of  the  disease.  Thackrah's 
observations  were  clearly  inaccurate  and  imperfect,  for  he 
mentions  only  "ague,"  which  he  speaks  of  as  an  intermittent 
fever,  attacking  brass-workers  from  once  a  month  to  once  a 
year,  and  leaving  them  in  a  state  of  great  debility. 

Dr.  Hofi;ben,  Physician  for  out-patients  at  the  Queen's 
Hospital,  Birmingham,  published  a  very  interesting  paper  on 
this  subject  in  the  Birmingham  Medical  Review  in  May,  1887. 
Dr.  Greenhow  refers  only  to  ague  and  bronchial  disorders,  and 
very  cursorily  to  nervous  troubles,  as  resulting  from  brass- 
casting;  but  Dr.  Hogben  mentions  also  the  colic,  constipation, 
and  dyspeptic  troubles  which  result  from  this  occupation. 

Dr.  Greenhow,  on  the  one  hand,  refers  all  the  symptoms 
to  intoxication  by  zinc,  while  Dr.  Hogben  thinks  they  snould 
rather  be  referred  to  chronic  copper  poisoning.  These  two 
metals  are  the  principal  ingredients  in  the  making  of  brass 
which  needs  a  brief  description. 

Copper  is  put  into  crucibles,  which  are  plunged  into  a  sunken  V 
furnace,  and  covered  in  order  to  exclude  the  air.  When  the 
copper  is  melted,  the  crucible  is  removed,  and  zinc — about  30 
per  cent. — and  small  quantities  of  lead,  tin,  and  brass  dust  are 
mixed  with  the  molten  copper,  which  is  hot  enough  to  melt 
them.  When  the  whole  mass  is  molten,  it  is  poured  into 
moulds  called  sows;  during  the  pouring  the  zinc  deflagrates, 
and  a  dense  white  smoke  is  formed,  which  almost  instantaneously 
fills  the  atmosphere  of  the  casting  shop.  This  smoke  is  rapidly 
converted  into  snow-white  flakes  and  white  powder,  consisting 
of  the  oxide  of  zinc,   which  remains  for  some  time   diffused 
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through  the  atmosphere  of  the  shop,  and,  in  ill-ventilated 
casting  shops,  collects  upon  the  rafters  and  ceiling  in  the  form 
of  a  dense  white  incrustation.  The  quantity  of  these  fumes 
depend — first,  upon  the  amount  of  zinc  employed;  secondly, 
upon  the  ventilation  of  the-  casting  shops ;  thirdly,  upon  the 
weather — a  dull,  foggy  day  preventing  their  escape. 

The  shops  in  newly-erected  factories  are  only  one  storey 
high,  and  have  large  sliding  panels  in  the  roof  to  permit  free 
escape  of  the  fumes ;  but  in  the  older  buildings  they  sometimes 
have  other  rooms  above  them,  and  free  ventilation  is  impossible. 
It  is  a  matter  of  experience  that  workers  in  ill-ventilated  shops 
suffer  much  more  from  ague  and  bronchitis  than  those  who 
work  in  the  better  buildings. 

The  men  who  do  this  work  are  called  mixers,  and  protect 
themselves,  to  some  extent,  by  tying  handkerchiefs  over  the 
nose  and  mouth  to  prevent,  as  far  as  possible,  inhalation  of  the 
fumes.  From  the  mixers  the  work  goes  to  the  casters  or 
founders,  who  re-melt  the  pigs  of  cold  brass,  at  a  lower  tempera- 
ture than  is  required  for  melting  copper,  and  pour  it  into  the 
sand  moulds,  which  are  faced  witn  a  fine  powder  of  loam,  char- 
coal, coal,  and  bean  flour.  From  this  powder  rises  a  dense 
<;loud  of  dust,  and  from  the  molten  metal  a  cloud  of  zinc  oxide, 
thouffh  not  so  much  as  in  the  mixing  shop.  Founders  suffer 
principally  from  bronchitis,  or  asthma,  as  they  call  it,  and  ague, 
though  in  a  lesser  degree  than  the  mixers.  From  the  casters 
the  work  goes  to  the  warehouse,  where  it  is  sorted,  and  sent  to 
be  polished,  or  dipped  and  bronzed.  By  the  polishers,  emery, 
fine  sand,  lime,  and  rouge  are  used  on  rapidly  revolving  brushes, 
or  wooden  wheels,  faced  with  leather.  From  these  considerable 
dust  is  given  off,  and  bronchial  troubles  are  caused ;  but 
"  ague  "  does  not  affect  the  polishers.  The  dippers  work  under 
a  shed,  open  on  all  sides  to  the  air,  and  immerse  the  brass  in  a 
weak  solution  of  sulphuric  acid ;  it  is  then  dipped  into  water, 
then  into  a  stronger  acid  solution,  again  into  water,  once  more 
into  acid,  then  into  a  solution  of  soda ;  finally,  into  pure  acid, 
and  washed  in  water. 

There  are  always  exhalations  of  acid,  and  in  warm  weather 
these  are  especially  troublesome.  It  is  noteworthy  that,  though 
dippers  do  not  suffer  from  ague  or  intestinal  troubles,  their 
occupation  is  considered  by  masters  and  workmen  alike  to  be  the 
most  unhealthy  of  all,  on  account  of  the  great  bronchial  irrita- 
tion from  the  acid  fumes. 

From  the  bronzers  the  work  is  sent  to  the  lacquerers,  who  are 
nearly  always  females  and  suffer  nothing  from  their  occupation. 
From  them  it  goes  to  the  dressers  to  be  fitted,  and  finally  to 
the  warehouse.    It  will  appear  from  this  account  of  the  process. 
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that  those  who  deal  with  the  molten  metal  are  the  only  ones  to 
suffer  from  brass  ague,  while  they,  as  well  as  those  occupied  in 
shops  where  there  is  much  dust  or  acid  fumes,  are  liable  to 
bronchitis  and  asthma.  Moreover,  all  brass-workers  except 
dippers  and  lacquerers  are  subject  to  colic,  constipation,  and 
various  other  disturbances  of  the  gastro-intestinal  system. 

That  Thachrah  was  in  error  in  speaking  of  brass  ague  as  an 
intermittent  affection,  occurring  once  a  month  or  once  a  year,  is 
clearly  proved  by  the  following  positive  observation,  which  is 
supported  by  all  brass-workers.  Ague  never  occurs  among  the 
regular  workers,  but  always  affects  those  who  are  new  to  the 
work,  or  who  resume  work  after  an  absence  of  even  a  month  or 
a  fortnight 

If  a  man  resumes  work,  that  is  melting  or  casting,  after  even 
so  brief  an  interval,  he  is  sure  to  have  an  attack  of  ague,  but 
he  will  only  have  one  attack,  and  remain  free  until  after  his 
next  holiday.  There  is  most  certainly  no  kind  of  regular  inter- 
mission, and  according  to  brass-workers  themselves,  they  only 
suffer  until  they  are  inured  to  the  poison. 

The  following  are  the  symptoms  of  this  so-called  ague :  after 
working  a  few  hours,  a  man  becomes  languid,  depressed  and 
feels  very  cold.  He  is  very  pale  and  almost  in  a  state  of 
collapse,  his  face  is  covered  with  a  cold  perspiration,  he  shivers, 
his  teeth  chatter,  and  he  is  restless  and  anxious.  His  head 
aches,  there  is  much  nausea  and  complaint  of  muscular  pains. 
As  a  rule  he  goes  or  is  led  home,  where  he  drinks  freely  of  milk 
and  goes  to  bed.  The  Sjrmptoms  continue  until  he  has  vomited, 
either  as  the  result  of  taking  an  emetic  or  independently  of  it. 
Vomiting  is  usually  followed  by  sleep  or  recovery,  with  more  or 
less  of  debility  and  lassitude  on  waking. 

Drs.  Greenhow  and  Hogben  speak  of  a  more  or  less  marked 
hot  stage  following  the  cold,  and  following  the  hot  stage  they 
mention  profuse  sweating.  The  hot  stage  may  be  absent,  but 
the  sweating,  according  to  these  writers,  invariably  occurs. 
My  own  observations,  based  on  enquiry  amongst  those  who 
have  suffered  from  this  ague,  have  never  elicited  a  statement  of 
these  hot  and  sweating  stages.  Even  direct  questions  as  to 
their  occurrence  have  always  been  met  with  positive  negation, 
though  some  have  spoken  of  free  perspiration  in  the  stage  of 
collapse.     How  to  reconcile  these  statements  I  do  not  know. 

The  cycle  of  events,  as  recorded  by  Greenhow,  is  just  that  of 
ordinary  ague,  from  which  this  disease  differs,  otherwise  than  in 
the  suggested  sequence,  in  toto.  The  enquiries  I  have  made  do 
not  support  such  a  sequence,  and  certainly  not  a  relationship  to 
malarial  ague.  The  sjrmptoms  at^  just  such  as  would  be  caused 
by  the  ingestion  of  a  quantity  of  irritant  metal,  sufficiently  large 
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to  cause  vomiting,  and  its  attendant  depression.  Snch  indeed, 
is  my  opinion  of  the  causation  of  the  symptoms,  and  therefore 
the  name  "ague"  should  not  be  continued,  as  being  wrongly 
suggestive  and  misleading.  It  will  be  remembered  that  it  is 
only  when  fresh  to  the  work  that  brass-workers  sufifer  from 
*'ague,"  but,  though  they  do  not  suffer  from  acute  metallic 
poisoning,  they  do  suffer  from  its  chronic  effects,  and  it  is 
extremely  probable  that,  as  with  arsenic  and  opium  eaters,  they 
mav  become  inured  to  the  use  of  the  metals. 

It  is  not  very  common  for  brass-workers  to  use  tooth-brushes, 
and  the  accumulating  tartar  will  be  found  coloured  green.  If 
every  effort  be  made  to  cleanse  the  teeth,  there  will  yet  be 
generally  green  discolouration  of  them. 

This  has  been  proved  to  be  due  to  the  presence  of  copper. 
White  hair  is  often  coloured  green  among  these  workmen,  and 
the  underclothing  is  often  stained  green  by  the  perspiration. 
The  gums  may  be  slightly  blackened  at  the  edges,  but  there  is 
nothing  distinctive  as  in  the  case  of  the  blue  line  of  lead 
poisoning ;  nor,  indeed,  beyond  the  green  colouring  of  the  hair 
and  teeth,  do  brass-workers  present  any  unequivocal  evidence 
of  their  calling. 

Ague  is  not  a  disorder  for  which  brass-workers  consult  a 
medical  man ;  they  know  how  to  treat  it  themselves,  and  also 
that  it  is  transitory  in  its  effects ;  but  they  come  to  hospitals  in 
large  nimibers  to  be  treated  for  bronchitis.  About  this  there  is 
nothing  special.  They  suffer  from  it  in  common  with  all 
workers  in  dusty  trades ;  and,  so  far  as  I  can  learn  from  the 
Secretary  of  the  Brass-workers'  Organisation,  they  usually  die 
from  chronic  bronchitis  or  fibroid  phthisis,  unless  they  succumb 
to  some  acute  malady. 

The  existence  of  nervous  disorders,  especially  pai'alysis 
agitans,  has  been  said  to  be  common  amongst  them;  but  I 
cannot  find  that  a  larger  percentage  of  brass-workers  than  of 
the  rest  of  the  community  suffer  from  diseases  of  the  nervous 
system.  It  is  common,  however,  amongst  them  to  meet  with 
complaints  of  disturbance  of  the  digestive  function.  Tliey 
suffer  from  dyspepsia,  loss  of  appetite,  gastro-intestinal  catarrh, 
nausea,  vomiting,  metallic  taste,  thirst,  colic,  constipation,  and 
diarrhoea.  They  are  often  nervous  and  hypochondinacal,  com- 
plaining of  headache  and  muscular  pains. 

Tliere  is  nothing  distinctive  about  any  of  these  disorders, 
except  the  obstinacy  with  which  they  resist  ordinary  methods  of 
treatment,  and  the  readiness  with  which  they  yield  to  the 
administration  of  iodide  of  potassium  in  combination  with  the 
other  drugs  indicated  by  the  various  conditions  of  ill-health. 
All  the   symptoms   bear  a  remarkable  resemblance  to  those 
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prodaced  by  chronic  copper  poisoning,  and  in  Guy  and  Ferrier's 
Farerme  medicine^  an  outbreak  of  copper  poisoning  from  the  use 
of  copper  vessels  in  cooking  is  recoraed,  in  which  the  symptoms 
were  almost  identical  with  those  here  mentioned. 

The  inmates  of  a  convent  suffered  severely  from  obstinate 
and  severe  colic,  retching,  and  bilious  vomiting,  costiveness,  and 
flatulence,  burning  pain  in  the  pit  of  the  stomach  and  extremi- 
ties, and  paralytic  weakness  in  the  arm.  According  to  Stevenson, 
it  is  impossible  to  distinguish  between  the  sjrmptoms  produced 
by  zinc  and  copper  poisoning.  These  are  just  such  as  brass- 
workers  suffer  from,  and  it  is,  therefore,  impossible  to  say  which 
metals-copper  or  zinc — ^is  most  concerned  in  the  production  of 
these  symptoms. 

Dr.  Greenhow  attributes  them  all  to  the  inhalation  of  the 
deflagrating  zinc.  This  forms  oxide  of  zinc,  which  is  only 
sparingly  if  at  all  soluble,  and,  therefore,  is  not  likely  to  be 
freely  absorbed  into  the  stomach  ;  but  he  pays  little  or  no  atten- 
tion to  the  common  and  chronic  gastric  and  intestinal  troubles 
to  which  brass-workers  are  liable.  These  affect  all  those 
engaged  in  the  various  processes  by  which,  either  in  vapour  or 
in  minute  particles,  copper  and  zinc— that  is,  brass,  are  dis- 
tributed in  the  atmosphere. 

Dr.  Hogben.  on  the  other  hand,  considers  copper  alone  to  be 
the  efficient  cause  of  the  symptoms,  and  advances  the  following 
arguments — 

1.  We  have  no  evidence  that  the  internal  administration  of 
zinc  ever  produces  the  sjrmptems  of  brass-ague.  Enormous 
doses  of  the  oxide  have  been  administered  without  apparently 
producing  the  characteristic  febrile  reaction  of  brass-ague. 

2.  The  malady  is  observed  in  individuals  whose  work  is  other 
than  casting. 

3.  The  malady  is  not  observed  in  operatives,  such  as  gal- 
vanised iron  workers,  who  work  with  zinc,  and  are  exposed  te  its 
fumes. 

4.  Zinc  is  rapidly  excreted,  and  does  not,  like  lead,  mercury 
or  copper,  become  fixed  in  the  body,  and  produce  chronic  affec- 
tions. 

It  seems  more  probable  that,  accepting  Stevenson's  state- 
ment of  the  impossibility  of  distinguishing  between  the  effects 
of  acute  copper  or  zinc  poisoning,  the  symptems  of  ague  are 
due  to  an  admixture  of  the  two  metals;  whereas,  for  the 
chronic  complaints,  the  copper  is  responsible.  How  the  prac- 
tice of  taking  milk  during  an  attack  of  so-called  ague  has 
arisen  is  not  clear ;  but  its  wisdom  is  proved  by  the  fact  that 
in  cases  of  both  copper  and  zinc  poisoning  milk  is  one  of  the 
best  antidotes,  since  it  precipitetes  both  these  metals  into 
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insoluble  albuminates.  It  is  abundantly  evident  that  brass- 
workers  are  especially  liable  to  diseases  from  the  use  of  the 
metals  employed  in  its  manufacture,  but  they  are  not  new 
disorders ;  they  are  either  proofs  of  chronic  poisoning  by  zinc 
or  copper,  or,  as  in  the  so-called  ague,  are  due  to  intoxication 
by  them. 

If  more  proof  were  wanting  of  the  unhealthiness  of  brass- 
casters,  it  would  be  afforded  by  the  fact,  that  though  there  are 
1,200  brass-casters  in  Birmingnam,  there  are  not  more  than  ten 
over  60  years  of  age. 

Not  long  ago  I  met  an  old  patient  who  told  me,  with  pride, 
that  he  was  58  years  of  age,  and  that  there  were  not  half-ar 
dozen  brass-casters  in  the  town  as  old  as  he. 

There  is  in  connection  with  the  Amalgamated  Brass- Workers' 
Association  a  superannuation  fund,  from  which  casters  can,  at 
the  age  of  55,  derive  benefit,  and  I  think  it  is  an  appalling  fact, 
that  tliere  are  only  three  men — two  in  Birmingham,  and  one  in 
Sheffield — enjoying  this  benefit. 

It  is  abundantly  evident  from  the  above  description  that 
there  are  real  dangers  to  the  health  of  brass-workers,  and  it  is 
a  cuiious  coincidence  with  the  date  of  this  lecture,  that  during 
this  autumn  the  whole  question  has  been,  and  is  being,  thoroughly 
discussed  by  the  Home  Office,  and  employers  and  employed 
engaged  in  the  brass  industry. 

1  may  take  this  opportunity  of  stating  my  obligation  to  all 
those  concerned  in  this  question. 

Her  Majesty's  Inspectors  of  Factories  in  Birmingham,  the 
Secretary  of  the  Brass  Workers'  Association,  Mr.  W.  J.  Davis, 
masters  and  men  alike,  have  given  me  every  facility  and  assist- 
ance in  making  my  investigations. 

Copper. 

I  have  had  very  thorough  opportunities  of  satisfying  myself 
as  to  the  conditions  under  whicn  copper-workers  are  placed,  and 
inquiring  into  the  troubles  to  which  they  are  liable  in  conse- 
quence of  their  work.  On  the  whole,  I  am  convinced  that  it  is 
by  no  means  so  dangerous  an  occupation  as  brass-working,  the 
pouring  of  the  metal  is  not  associated  with  the  same  abundant 
vapours  as  is  brass  pouring,  and  such  vapour  as  arises  is  mainly 
due  to  the  presence  of  a  small  quantity  of  spelter  in  the  mixture. 
The  same  precautions  as  advised  to  brass  pourers  should  be 
taken ;  but  the  need  is  less,  and  I  have  seen  a  pouring  shop  with 
a  perfectly  clear  atmosphere  five  minutes  after  the  pouring  has 
taKen  place.  A  muffler  or  respirator  should  be  worn  during  the 
operation,  and,  as  far  as  I  have  seen,  this  is  generallv  done. 

Apart  from  the  pouring,  I  was  struck  by  uie  excellent  health 
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of  copper-workers  ;  and  as  the  dust  is  very  heavy,  and  does  not 
float  in  the  air,  but  falls  down,  there  are  none  of  those  respira- 
tory troubles  which,  as  we  have  seen,  are  the  bane  of  brass- 
workers. 

I  have  found  that  men  had  been  employed  in  this  work  for  a 
lifetime,  and  that  it  was  not  uncommon  lor  men  to  spend  over 
thirty  years  in  the  same  employment. 

There  is  one  danger  to  which  apparently  they  would  be  sub- 
jected ;  but  I  have  found  no  evidence  of  its  ha^ang  arisen,  from 
the  accumulation  of  the  heavy  copper  dust  over  the  tables  or 
boards  on  which  the  men  were  working.  It  seemed  not  unrea- 
sonable to  expect  that  any  want  of  cleanliness  on  the  part  of 
the  workers  would  entail  digestive  troubles  from  the  mixing  of 
copper  dust  with  food.  As  i  have  stated,  no  evidence  of  this  is 
forthcoming. 

It  will  be  seen  that  I  am  unable  to  confirm  Dr.  Arlidge's 
view  of  the  dangers  to  copper-workers  from  the  inhalation  of 
copper  dust ;  nor  am  I  able,  though  contrary  to  my  own  expec- 
tation, to  assert  that  men  employed  in  the  trade  are  liable  to 
suffer  from  colic.  According  to  Blaudet,  this  colic  is  attended 
by  extreme  prostration — by  vomiting  and  purging,  and  it  is  very 
probable  that  such  results  would  follow  if  the  men  were  dirty  in 
their  work  and  habits,  by  the  introduction  of  copper  dust  by 
means  of  food  into  the  stomach.  Opinions  are  much  divided 
on  this  subject,  and  it  is  possible  that  working  in  old  copper  and 
brass,  which  are  covered  with  a  carbonate  of  copper,  may  be 
responsible  for  the  ill-effects  noticed. 

According  to  M.  Perron,  of  Besan^on,  clockmakers,  who  have 
to  handle  copper  fi'eely,  suffer  from  a  slow  intoxication  from  it, 
exhibited  by  gastric  derangements,  diarrhoea,  oppression,  and 
some  fevenshaess;  but  my  own  experience  among  copper- 
workers  and  other  persons,  negatives  these  observations. 

Tin. 

Working  in  tin  is  practically  the  same  as  working  in  tin 
plates.  Those  are  made  by  immersing  thin  plates  of  iron  or 
steel,  after  they  have  been  scoured  by  dipping  in  tanks  con- 
taining sulphuric  or  hydrochloric  acid,  in  baths  of  molten  tin. 
This  unites  with  the  iron  and  coats  it  completely.  The  dangers 
to  which  those  so  employed  are  exposed,  arise  from  the  fumes  of 
tin  and  from  the  acids  used  in  cleansing  the  plates.  Immersion 
of  the  hands  in  the  acid  baths  whitens  and  hardens  the  skin  and 
makes  it  liable  to  crack  and  to  excoriations.  The  acid  vapour 
reaches  the  eyes,  nose,  and  throat,  and  irritates  and  inflames 
the  mucous  membranes.  The  teeth  suffer  decay,  and  the  gums 
get  red  and  soft,  and  acid  dyspepsia  is  generated  and  toothache 
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is  common.  When  the  tinning  of  the  plates  is  completed  a 
process  called  branning  follows.  It  is  done  by  women  while  the 
plates  are  still  hot,  and  developes  clouds  of  dust  obnoxious  to 
the  lungs. 

For  the  above  description  I  am  indebted  to  Dr.  Arlidge's 
invaluable  book  on  the  diseases  of  occupations,  which  ought  to 
be  in  the  hands  of  all  interested  in  the  subject  matter  of  this 
and  kindred  lectures. 

Dr.  Arlidge  suggests  that  many  of  the  troubles  arising  from 
eating  fruits  preserved  in  tin  boxes  are  produced  not  by  the  tin 
but  by  the  lead  employed  in  the  soldenng.  Some  of  the  salts 
of  tin,  especially  stannic  oxide,  better  known  as  putty  powder, 
contain  lead,  and  the  following  interesting  and  terrible  case  is 
a  good  illustration  and  a  proof  of  Dr.  Arudge's  contention.  I 
was  asked  at  the  beginning  of  the  year  to  see  a  chemist,  in  a 
large  neighbouring  town,  suffering  from  lead  poisoning.  He 
was  paralysed  in  every  limb,*  almost  in  every  muscle.  He  could 
not  raise  his  head  from  the  bed,  was  very  ansBmic  and  alto- 
gether alarmingly  ill.  He  progressed  under  treatment  with 
encouraging  results,  though  tne  issue  was  hardly  ever  doubtful, 
until  the  nerves  governing  the  movement  of  the  diaphragm 
became  affected.  He  rapidly  developed  bronchitis  and  a  low 
form  of  pneumonia,  and  died  in  twenty-four  hours.  The  way 
in  which  he  became  ill  is  very  curious.  Adjoining  each  other 
on  a  shelf  were  canisters  of  pepper  and  of  putty  powder  or 
stannic  oxide.  By  a  mistake,  and  a  not  altogether  remarkable 
mistake,  the  pepper  mill  was  filled  from  the  putty  powder 
canister.  As  he  was  fond  of  pepper,  and  the  supposed  pepper 
was  natui'ally  weak,  he  took  a  good  deal.  This  went  on  for 
some  time  until  he  and  others  of  his  household  developed 
symptoms  of  lead  poisoning,  when  the  mistake  was  discovered. 

This  case  has,  of  course,  no  bearing  on  the  use  of  tin  in 
manufacture,  except  in  as  much  as  it  increases  the  probability 
of  lead  being  responsible  for  many  of  the  symptoms  which  have 
been  attributed  to  the  work  as  a  cause. 

Galvanised  Iron. 

The  commercial  process  of  coating  iron  with  zinc,  or,  as  it  is 
commonly  called,  the  process  of  galvanising,  consists  of  two 
distinct  operations — first,  the  preparation  of  the  article  to  be 
galvanised,  and  second,  the  immersion  in  molten  zinc.  It  must 
be  understood  that  the  first  process  is  necessary  from  the  fact 
that  zinc  will  not  adhere  to  iron  until  every  particle  of  oxide  or 
other  impurity  has  been  removed  from  its  surface.  The 
cleansing  is  effected  by  placing  the  iron  to  be  coated  in  a  tank, 
usually  of   stone,  filled   with  hydrochloric   or  sulphuric   acid 
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diluted  with  water.  To  facilitate  the  action  of  the  acid  the 
workman  moves  the  iron  to  and  fro  in  the  tank,  and  removes  it 
when  clean  into  another  tank  filled  with  water.  The  second 
operation — or  the  galvanising  process  proper — consists  in  heat- 
ing, in  a  wrought-iron  vessel  called  a  "  pot,"  some  tons  of  zinc 
to  a  temperature  sufficiently  high  to  render  it  fluid,  but  not  so 
high  as  to  cause  it  to  deflagrate.  To  prevent  oxidisation,  as 
well  as  to  facilitate  the  mechanical  adhesion  of  the  two  metals, 
the  surface  of  the  molten  zinc  is  covered  with  a  layer  of 
chloride  of  ammonium,  which,  on  coming  into  contact  with  the 
molten  metal,  is  converted  into  chlorioe  of  zinc.  The  baths 
being  ready,  the  article  is  removed  from  the  water,  allowed  to 
drain,  but  not  to  oxidise,  and  is  plunged  through  the  chloride  of 
ammonium  into  the  molten  zinc  and  held  there  for  a  few 
moments;  on  removing  it,  it  is  found  to  be  coated,  or  galvanised. 

There  are  no  diseases  known  as  special  to  the  workmen 
engaged  in  this  trade,  and  there  is  no  reason  why  the  process 
should  be  injurious  to  the  health  of  those  who  work  in  it.  At 
the  same  time,  there  are  acid  fumes  given  off  from  the  acid 
tanks ;  and  the  "  picklers,"  as  they  are  termed,  wlio  are  engaged 
moving  the  iron  in  the  acid,  should,  during  this  part  of  the 
process,  place  a  cloth  over  mouth  and  nose. 

Further,  the  **  pot "  men,  who  immei'se  the  iron  in  the  zinc, 
should  be  careful  not  to  allow  the  temperature  to  be  too  high, 
so  as  to  cause  the  metal  to  deflagrate  when  exposed,  or  the 
chloride  of  zinc  to  burn,  as  it  gives  off  a  pungent  and  irritating 
fume  at  a  high  temperature. 

There  are  certain  general  principles  which  must  be  observed 
by  all  metal  workers,  such  as  cleanliness  and  care  in  the  matter 
01  taking  food,  but  these  need  not  be  specially  insisted  upon,  as 
the  need  of  them  is  so  obvious. 

There  are,  however,  some  definite  rules  which  ought  to  be 
prominently  published  for  the  guidance  of  those  engaged  in  the 
most  noxious  of  all  the  trades  we  have  been  discussing — the 
brass  trade.  These  rules  or  instructions  were  summarised  and 
brought  forward  tentatively  by  H.M.  Chief  Inspector  of 
Factories,  Mr.  R.  E.  Sprague  Oram.  They  were  approved  by 
the  National  Union  of  Amalgamated  Brass-workers,  but  before 
they  had  been  adopted  they  were  withdrawn  by  an  order  from 
the  Home  Office,  which  had  decided  to  appoint  a  Special  Com- 
mission to  consider  the  whole  question  ot  Brass- work.  They 
were  not  withdrawn  on  account  of  being  inap])ropriate,  but 
solely  for  the  reason  I  have  given. 

It  is  possible  that  the  Commission  may  see  fit  to  recommend 
some  alteration,  but  they  are  so  good  that  I  reproduce  them. 
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1.  They  shall  provide  washing  conveniences,  with  a  sufficient 
supply  of  hot  and  cold  water,  soap  and  towels. 

2.  They  shall  provide  respirators  for  all  persons  when  they 
are  employed  in  pouring  metal  into  moulds. 

3.  They  shall  provide  suitable  means  of  carrying  off  all 
noxious  fumes  and  dust. 

4.  They  shall  provide  a  sufficient  supply  of  milk,  or  approved 
sanitary  drink. 

5.  No  food  shall  be  eaten  in  any  part  of  the  works  where 
brass  mixing  or  casting  is  carried  on. 

6.  All  rooms,  in  which  brass  mixing  or  casting  is  carried  on, 
shall  be  limewashed  every  six  months. 

In  addition  to  the  rules  affecting  the  health  of  brass-workers, 
there  is  a  strong  ethical  objection  to  the  present  system.  This 
has  been  succinctly  and  graphically  stated  to  me  by  a  prominent 
official  of  the  Brass  Workers'  Union,  and  I  cannot  do  better 
than  repeat  his  own  remarks  : 

"When  a  young  caster  is  first  *put  to  the  tub  ' — *.«.,  when  he 
is  first  entrusted  to  make  his  own  moulds — he  will  also  have  to 
melt  and  pour  his  own  metal.  Almost  invariably  the  effect 
upon  him  will  be  a  kind  of  exhaustion.  His  older  shop-mates, 
seeing  his  condition,  will,  ten  to  one,  advise  him  to  *  go  and 
have  a  pint.'  He  does  so,  and,  for  the  moment,  the  beer  re- 
freshes and  stimulates  him.  Naturally,  when  the  sulphur 
renews  its  deleterious  work  upon  his  system,  he  flies  to  the  same 
remedy  again,  and  thus,  in  many  cases,  a  taste  is  induced  which 
ends  in  his  becoming  addicted  to  alcohol.  If  milk,  or  other 
approved  sanitary  drink  were  substituted,  the  dangerous  first 
pint  would  be  avoided,  and  there  is  at  least  a  probability  that 
many  of  those  who  fall,  would  remain  sober  and  respectable 
members  of  society." 

Rule  No.  5,  which  says  that  no  food  shall  be  eaten  in  any 
part  of  the  works  where  brass-casting  or  mixing  is  carried  on, 
is  a  most  important  one,  and  it  is  quite  clear  that  the  rules 
ought  to  be  enforced  and  that  casters  ought  to  be  prevented 
by  law  from  taking  their  meals  in  the  casting  shops.  In  a 
general  way  a  caster  gets  into  the  habit  of  having  no  regular 
meal  hours  as  other  workmen  have,  because  from  the  time  he 
begins  in  the  morning  until  he  has  poured  his  last  heat  he  can 
scarcely  take  his  attention  from  his  work.  Some  process  or 
other,  such  as  punning  sand,  making  cases,  moulding  his  odd 
side,  mixing  and  stirring  his  metal,  &c.,  has  always  to  be  taken 
up  in  time  so  as  to  dovetail  with  the  other  parts  of  the  work. 
As  most  of  the  operations  are  severely  laborious,  the  workman, 
anxious  to  get  on,  despite  his  being  in  a  grimed  and  heated 
condition,  is  tempted  to  snatch  his  mid-<lay  meal  how  he  can. 
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He  will  perhaps  sit  upon  the  spilling  hearth  and  eat  a  portion 
of  his  dinner ;  then  go  on  with  something  that  wants  doing, 
and  return  to  it ;  thus  perhaps  making  the  meal  spread  over 
a  considerable  time  with  many  intervals.  Food  thus  exposed 
will  necessarily  receive  some  injurious  deposit  from  the  poison- 
ous particles  which  are  always  floating  about  a  casting  shop 
while  work  is  going  on.  A  piece  of  bread,  or  bread  and  butter, 
left  uncovered  in  such  a  shop  during  an  average  working  hour, 
would  be  found  to  be  coated  with  a  greyish  substance  consist- 
ing mainly  of  the  powdered  oxide  of  zinc,  and  it  must  be  clear 
that  food  in  such  a  condition  is  highly  unfit  for  human  con- 
sumption. 

Regulations  which  break  the  continuity  of  work  and  seem 
to  hinder  the  workman  might  not  be  acceptable  to  him,  but 
still  they  ought  to  be  insisted  upon  for  health's  sake.  It 
ought  to  be  sine  qua  non  that  no  meals  should  be  taken  in  the 
casting  shop,  and  that  conseouently  proper  accommodation 
shoulabe  provided  elsewhere.  Besides  the  caster  himself,  there 
are  others  to  be  considered — his  assistants,  if  he  has  any — who 
work  in  the  same  shop  and  under  the  same  conditions. 

It  may  be  urged  that  such  a  requirement  would  press  hardly 
upon  the  small  tradesmen,  such  as  an  out-caster,  whose  casting 
shop  constitutes  the  whole  of  his  working  premises.  But  this 
is  the  very  thing  which  the  larger  and  more  reputable  houses 
complain  of,  that  the  small  trader  undersells  them  by  reason 
that  he  is  under  less  expense  through  having  no  regard  for  his 
workpeople.  Sympathy  for  the  struggling  tradesman  is  all 
very  well,  but  he  should  not  be  allowed  to  make  his  way  by  the 
sacrifice  of  human  lives.  If,  as  is  too  generally  the  case,  the 
shops  of  these  small  employers  are  badly  constructed  and  ill- 
ventilated,  then,  for  the  sake  of  those  employed  in  them  and 
for  the  general  good  of  the  trade  and  of  the  community,  the 
sooner  they  are  closed  the  better. 

The  unnealthy  conditions  to  which  casters  are  subjected 
have  been  of  late  years  greatly  augmented,  through  the  prac- 
tice of  giving  out  scrap  materials  for  the  caster  to  mix  his  own 
metal  as  he  goes  on  with  his  own  work,  instead  of  giving  out 
to  him  **  pig  or  ingot  metal,  which  is  the  custom  observed  in 
the  best  regulated  factories  at  the  present  time.  This  scrap 
material  consists  of  substances  such  as  corroded  locomotive 
tubes  filled  with  verdigris,  disused  naval  appliances,  &c., 
coated  with  deleterious  substances,  such  as  arsenic,  &c..  During 
the  mixing  process  these  impurities  are  given  off  and  impregnate 
the  air  of  the  casting  shop,  the  effect  on  the  workmen  oeing 
most  injurious. 

No  scrap  should  be  given  to  the  casters;   but  it  should  be 
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properly  cleansed,  refined,  and  smelted,  and  issued  to  him  in 
the  form  of  ingot. 

Rules  1  and  6  need  no  discussion  as  to  their  propriety. 
There  ought  to  be  no  difficulty  in  the  way  of  their  being  carried 
out. 

Milk  is,  I  believe,  the  most  efficient  means  at  our  disposal  for 
neutralising  the  ill  effects  of  the  vapours  and  dust  ojf  a  brass 
casting  shop  on  the  digestion,  and  should  I  think  be  supplied, 
and  its  use  be  enforced. 

The  respirator  would  to  a  considerable  extent  diminish  the 
evil  effects  of  casting  on  the  lungs. 

About  the  necessity  of  using  respirators  there  can  be  no 
question,  though  a  muffler  worn  over  the  mouth  and  nose  is 
a  not  inefficient  substitute.  All  these  regulations  are,  however, 
of  less  importance  than  Rule  8,  which  insists  that  suitable 
means  shall  be  provided  for  carrying  off  all  noxious  fumes 
and  dust. 

It  will  appear  from  a  general  consideration  of  brass  manu- 
facture that  the  formation  of  deflagrating  zinc  cannot  be 
avoided,  and  that  there  must  always  remain  a  certain  risk  of 
pulmonary  disorders,  bronchitis,  asthma  and  consumption  among 
those  so  employed,  but  it  is  very  certain  that  these  evils  can  be 
minimised,  and  it  is  the  duty  of  the  State  to  issue  regulations  to 
effect  this;  while  it  will  remain  for  Sanitary  Inspectors  and 
Inspectors  of  Factories  to  see  these  regulations  carried  into 
practice.  If  the  deflagration  of  zinc  cannot  be  avoided,  it  is 
possible  by  efficient  ventilation  to  facilitate  the  escape  of  the 
poisonous  atmosphere,  and  it  is  to  efficient  ventilation  that  our 
attention  must  be  directed.  For  this  reason  it  is  in  the  highest 
degree  important  that  casting  shops  should  be  lofty,  and  should 
have  either  a  movable  or  sliding  roof  and  large  open  windows 
or  spaces. 

In  the  old  days  the  casting  was  often  done  in  the  lower  storey 
of  a  two-storied  building.  No  more  certain  way  to  damage  the 
health  of  the  workers  could  be  devised,  and  it  is  greatly  to  the 
credit  of  the  manufacturers  that  in  the  Birmingham  district 
they  have  in  many  cases  converted  a  poisonous  workshop  into  a 
healthy  and  lofty  one  by  removing  the  flooring  between  the 
two  storeys,  but  even  now  a  good  deal  of  mixing  is  done  in  the 
cellars  of  small  houses. 

It  seems  a  hardship  to  discourage  individual  enterprise,  but 
the  law  ought  to  forbid  the  possibility  of  such  an  arrangement, 
and  it  should  be  the  earnest  endeavour  of  every  Inspector  to 
prevent  the  existence  of  such  an  abuse,  by  his  knowledge  of  the 
evils  of  the  proceedings  and  by  his  promptitude  in  exposing  it. 
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ABRIDGED. 

The  subject  I  have  to  bring  before  you  is  an  important  and  at 
the  same  time  a  very  wide  one.  A  knowledge  of  the  working 
of  a  coal  mine  is  by  no  means  easily  attained  by  a  layman,  and 
I  cannot  pretend  to  have  acquired  anything  like  the  acquaint- 
ance with  this  very  intricate  matter  that  one  trained  in  mining 
would  possess.  For  many  years,  however,  the  miner  and  his 
work  has  been  to  me  a  subject  of  the  greatest  interest,  and  my 
knowledge  has  been  gained  by  personal  contact  with  these 
underground  workers  who  have  passed  under  my  professional 
observation  in  large  numbers — getting  into  thousands — and  by 
occasional  visits  to  the  mine  itself.  For  the  purposes  of  this 
lecture,  moreover,  I  have  fortified  myself  by  calling  to  my  aid 
the  kind  offices  of  valued  colliery  friends  and  medical  men  who 
by  living  among,  and  attending  professionally  to,  miners  have 
been  able  to  give  me  most  valuable  assistance. 

As  late  as  the  close  of  the  seventeenth  century  coal  was 
mostly  employed,  or  almost  entirely,  for  household  heating 
purposes.  The  uses  to  which  steam  was  put  and  the  manu- 
facture of  iron  and  steel,  led  to  its  immensely  greater  production, 
until  to-day  it  stands  forth  as  perhaps  the  most  important 
industry  in  the  country.  We  need  recollect  only  the  long 
continued  strike  of  last  year  to  witness  the  extent  of  its 
immediate  and  indirect  effects  upon  the  trade  of  the  country. 
As  years  pass  along  also  the  numbers  engaged  in  coal  mines 
increase.  In  1890  there  were  over  a  half-million  employed 
underground,  the  additional  number  since  1869  being  no  less 
than  200,000,  the  exact  figures  being,  1869,  800,000;  1879, 
385,179;  in  1890,  506,812;  and  in  1893,  549,738. 
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The  relation  of  the  miners'  occupation  to  health  has  received 
attention  among  others  at  the  hands  of  Drs.  Farr  and  Qreenhow, 
who  were  pioneers  on  this  subject,  by  Dr.  Ogle  whose  work  is 
deservedly  so  often  referred  to,  by  Dr.  Arlidge  in  his  invaluable 
work  on  the  Diseases  of  Occupations,  and  by  Dr.  Nasmyth. 

We  shall  mention  at  the  outset  the  conditions  of  labour  in 
the  mine  and  then  discuss  whether  these  same  conditions  act 
prejudicially  on  health,  and  if  so,  consider  the  diseases  to  which 
thev  give  rise. 

The  number  of  the  workers  about  mines  may  be  roughlv 
estimated  as  about  680,000.*  Of  these  133,000  will  be  em- 
ployed on  the  pit  top,  whilst  the  remaining  550,000  will  pursue 
their  avocation  underground  and  be  classed  as  miners.  The 
conditions  at  once  apparent  about  the  miners'  work  are  these: 
(1)  that  it  is  labour  pursued  underground;  (2)  consequently  it 
is  carried  on  by  artificial  light  oftentimes  not  the  best;  (3)  that 
the  working  places  and  the  levels  or  roads  which  the  men 
traverse  are  frequently  low  and  need  a  stooping  carriage;  (4) 
that  the  work  of  coal  getting  is  pursued  in  a  constrained 
position;  (5)  that  the  atmasphere  is  more  or  less  vitiated  and 
impregnated  with  deleterious  gases  and  is  a  dust  laden  one. 
A  mine  is  generally  worked  in  "shifts."  Occasionally  there 
may  be  three  shifts  but  generally  not  more  than  two,t  and 
frequently  only  one. 

For  ourpurpose  all  employed  underground  are  regarded  as 
miners.  The  work  performed  is,  however,  of  various  kinds. 
On  reaching  the  pit  bottom  after  descending  the  shaft  in  the 
cage  the  "  onsetter  "  is  met  with,  whose  duty  it  is  to  see  to  the 
despatch  upwards  of  the  full  and  the  descent  of  the  empty  tubs. 
Then  there  are  men  who  attend  to  the  roads,  the  labourers  or 
"  datallers,"  the  "  trammers  "  who  despatch  the  tubs  filled  with 
coal  from  the  working  places,  and  the  "  fillers "  who  put  the 
coal  into  them,  and  lastly  also  the  "  drivers  "  or  **  pony  boys." 


*  The  actual  number  for  1893  was  683,008;  549 J38  uuderground,  133,270 
above  ground,  of  these  latter  4J25  were  females.  The  average  for  the  last  ten 
years  compared  with  the  ten  years  previous  shows  a  decrease  in  females  of 
1060.    No  females  are  employed  underground. 

t  Mr.  A.  H.  Stokes,  H.M.  Inspector  of  Mines,  telU  me  that  in  his  (the 
Midland)  district  nearly  all  the  mines  have  one  shift  of  coal  getters,  &c..  and 
one  shift  in  the  night  of  repairers.  He  gives  me  the  following  details  of 
a  three  shift  pit,  the  only  one  he  thinks  in  his  district.  Rt  working  double 
shift  of  coal  getters  and  one  shift  repairers :  Banks  men. — Coal  drawing  from 
6.30  a.m.  to  7  p.m.  Meals,  a  quarter  of  an  hour  at  8  a.m.,  12  noon  and  4.30  p.m. 
Coal  getters,  workers,  <S:c.  (1st  shift). — Miners  get  down  by  6.15  a.m.;  get  out 
by  2.30  p.m.  Coal  workers  (2nd  shift). — Miners,  fillers,  draymen  and  bo^s  get 
down  by  3.30  p.m. ;  get  out  by  9.30  or  10  p.m.  Repairers  (Srd  shift). — 
Draymen  or  repairers  go  down  at  9  p.m.;  get  out  at  5  a.m. 
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The  men  enm^ed  at  the  coal  face  are  the  "fillers"  just 
mentioned  and  the  "  coal-getters."  These  latter  are  the  men 
upon  whom  practically  all  the  others  wait  as  they  are  the 
winners  of  the  coal  or  "  coal-getters.**  Their  work  is  the  most 
constrained,  as  in  order  to  bring  the  mineral  down  in  as  large 
pieces  as  possible  it  is  necessary  to  undercut  or  excavate  tne 
coal  seam.  To  do  this  it  is  required  of  them  that  they  should 
lie  on  one  side,  or  the  other,  and  they  have  to  draw  their  bodies 
into  the  hole  they  have  thus  made  under  the  seam  and  to 
continne  the  excavation  to  the  depth  of  3  to  8  feet.  This 
process  is  called  "  holing.** 

A  mine  is  lighted  either  by  "  naked  lights  "  or  by  "  safety 
lamps.**  Generally  the  "  naked  lights  "  used  in  England  are 
candles,  but  occasionally  open  lamps  or  "  torches  "  as  they  are 
called  are  used.  Safety  lamps  are  always  required  in  fiery' 
mines,  and  their  employment  is  becoming  much  more  general. 
Their  construction  varies  considerably,  but  the  essential  points 
in  all  modem  safety  lamps  are  that  the  lower  part  is  glass  and 
the  gauze  at  the  upper  pai*t  is  protected  by  a  metal  casing  or 
"  bonnet,**  this  latter  being  required  in  consequence  of  the  more 
rapid  currents  of  air  which  improved  ventilation  has  brought 
about  in  mines.  The  light  afforded  by  a  safety  lamp  as  used 
to-day  is  a  great  advance  on  that  given  by  the  old  Davy,  but 
still  there  is  room  for  further  improvement.  It  is  of  importance 
to  bear  in  mind  that  many  of  the  roads  in  a  mine  except  main 
roads  from  the  pit  bottom  are  low,  and  that  to  traverse  them  it 
is  necessary  for  a  man,  even  below  the  average  height,  to  stoop 
to  pass  along  them.  The  same  remark  applies  to  the  working 
places  at  the  coal  face,  where  of  course  the  height  corresponds 
with  the  thickness  of  the  coal  seam,  and  will  vary  with  the  seam 
from  '6  feet  to  about  4  feet  6  inches,  more  or  less. 

Leaving  accidents  alone  for  the  moment,  let  us  consider  the 
effect  of  the  influence  of  pit  life  on  the  general  health  of  the 
miner.  Dr.  Ogle's  opinion  after  a  consideration  of  the  facts 
revealed  by  the  census  statistics  of  1881  is  well  known.  "The 
death-rates  of  coal  miners"  he  says  "are  surprisingly  low.  In 
spite  of  their  terrible  liability  to  accident  and  their  constant 
exposure  to  an  atmosphere  vitiated  by  coal  dust,  by  foul  air,  and 
by  excessively  high  temperature,  the  comparative  mortality 
figure  of  these  labourers  is  considerably  below  that  of  all  males; 
nor  is  this  oply  true  of  coal  miners  in  the  aggregate,  but  it  is 
true  with  one  single  exception  for  the  miners  in  each  great  coal 
area  taken  separately."  The  exception  he  refers  to  is  furnished 
by  South  Wales  and  Monmouthshire  and  even  here  "the  rule 
holds  good'*  if  accidents  be  excluded,  as  the  mortality  of  miners 
from  all  other  causes  together  is  below  that  of  the  general  male 
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population.  Dr.  Ogle  goes  on  to  show  "that  if  we  exclude 
accidents  the  mortality  of  the  coal  miners  only  slightly  exceeds 
that  of  the  most  healthy  class,  viz.,  the  agriculturalists,  that 
is  to  say  the  farmer,  the  agricultural  labourers  and  the 
gardeners." 

It  is  said  with  truth  that  in  a  sense  miners  are  picked  men. 
Boys  of  poor  physique  would  hardly  be  likely  to  undertake  a 
labour  involving  such  arduous  work.  But  I  do  not  think  too 
much  should  be  made  of  this.  It  would  refer  to  many  other 
occupations  even  if  with  less  force.  Another  point  that  is 
sometimes  mentioned  is  that  old  miners  are  not  frequently  met 
with,  at  all  events,  pursuing  their  work.  I  can  hardly  accept 
this  as  correct,  because  my  enquiry  shows  that,  as  in  any 
other  occupation,  a  man  will  find  employment  as  long  as  he  is 
able  to  fulfil  his  duties,  and  in  the  mine  a  man  can  change 
from  the  laborious  work  required  of  the  coal  getter  to  one  less 
irksome.  That  there  are  a  great  number  of  aged  men  employed 
about  mines  is  shown  in  the  evidence  afforded  by  superannua- 
tion socielnes.  Mr.  Watson,  of  Barnsley,  has  written  a  paper 
dealing  with  this  matter  in  Durham  and  Northumberland. 
The  requirements  for  a  miner  to  obtain  an  annuity  of  £13  a 
year  were  three:  1st,  his  age  must  be  not  less  than  G5;  2nd, 
he  must  be  incapable  of  working ;  and  3rd,  his  membership  in 
the  Permanent  society  must  be  not  less  than  seven  years.  In 
1888,  91,637  persons,  old  and  young,  were  paying  to  this 
Superannuation  Fund,  and  no  fewer  than  2,280  aged  miners 
were  being  supported  out  of  it.  Approaching  the  subject  from 
an  Actuary's  point  of  view,  Mr.  Neison,  in  a  recent  paper, 
said  that  statistics  showed  that  during  the  working  period  of 
life,  viz.,  the  years  before  the  attainment  of  65,  the  occupation 
of  mining  as  a  whole  was  not  of  an  unhealthy  character,  and 
demonstrates  that  the  longevity  of  miners  is  not  below  the 
standard  of  the  whole  population.  "  Taking  a  group  of  miners 
of  a  general  age-distribution  nearly  one-hali,"  he  affirmed, 
**  would  survive  at  sixty-five."     Many  he  thought  left  the  occu- 

f)ation  before  attaining  the  age  mentioned  for  pursuits  entailing 
ess  continuous  hard  work,  but  "  others  again  literally  die  in 
harness,  working  up  to  quite  an  advanced  age."  An  investi- 
gation into  the  experience  of  Friendly  Societies  as  to  the 
proportion  of  their  members  over  sixty-five  years  of  age 
suffering  from  protracted  incapacity  for  labour  showed  that 
nearly  one-third  of  the  members  came  within  this  classification. 
Further  the  rate  of  mortality  prevailing  amongst  this  section 
was  found  to  be  not  dissimiliar  to  the  high  rate  operating 
among  the  aged  and  infirm  miners. 

He  gives  trie  following  table  as  to  the  age-distribution  of  the 
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mining  population  as  compared  with  the  general  male  popula- 
tion of  England  and  Wales. 

To  every  1000  persons  (males)  the  age-distribution  of  those 
employed  in  connection  with  coal  and  iron  stone  mines. 

Whole  popaUtion 
KnglftQd  Aod  Wales 

Ages.  1881  1891  1881  1891 

15—24  353  ...  365  ...  301  ...  302 

25—44  454  ...  447  ...  409  ...  412 

45—64  172  ...  170  ...  222  ...  218 

65  upwards   ...  21  ...  18  ...  68  ...  68 

Totals 1000  1000  1000  1000 

Statistics  as  to  the  general  sickness  rate  of  miners  are  not  so 
easy  to  obtain  as  rates  of  mortality.  It  appears  that  sick  clubs 
recognise  the  fact  that  accidents  to  which  miners  are  exposed 
render  them  a  somewhat  greater  drain  upon  the  funds  than  the 
ordinary  members,  and  accordingly  a  small  extra  charge  is  made 
to  them.  Recently  the  Shefliela  Equalised  Druids  examined 
this  question.  The  Society  has  among  its  members  a  large 
number  of  miners.  From  the  report  it  appears  that  according 
to  Ratcliffe's  miners'  experience  the  average  sickness  is  eight 
days  and  twenty  hours  against  six  days  and  ten  hours  for 
ordinary  members  each  year.  The  Committee  of  the  Druids 
Society  found  that  their  experience  at  the  same  ages  was  seven 
days  and  twenty-one  hours  for  ordinary  members  and  for  miners 
alone  nine  days  nine  hours  sick  per  member  per  year,  showing 
that  the  miners  have  had  one  day  twelve  hours  more  than  the 
ordinarv  experience  of  the  Society.* 

Accidents  may  well  be  credited  with  this  increased  sickness 
run  upon  Friendly  Societies.  To  obtain  information  for  the 
purpose  of  this  lecture  I  issued  to  about  twenty  medical  friends 
connected  with  collieries  a  series  of  questions.  Those  to  whom 
they  were  addressed  resided  in  all  parts,  from  Scotland  in  the 
North,  to  South  Wales,  and  different  coal  districts  in  England. 
From  the  replies  with  which  they  kindly  favoured  me,  it  is  clear 

*  It  was  stated  by  the  Vice-President  of  the  National  Association  of 
Colliery  Managers  that  when  the  Ancient  Order  of  Foresters  proposed  an 
increase  in  the  contributions  of  miners,  on  the  score  of  the  unhealthy  nature 
of  their  occu^tion,  the  miners  themselves  produced  figures  to  prove  that  this 
was  not  justifiable.  In  the  joint  conferences  held  between  representative 
Coal  Owners  and  the  Miners'  Federation  on  the  eight  hours'  question  in  1891, 
Uie  oonl  owners  stated  that  as  far  as  they  had  ascertained,  only  one  Life 
Assuruice  Company  (t>..  The  Scottish  Temperance  Insurance  Company) 
miJiea  an  extra  charge  in  the  case  of  miners  and  railway  servants,  and  that  of 
one  per  cent.    (Labour  Commission,  Summaries  of  Evidence,  page  63). 
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that  in  their  opinion  the  general  sickness  rate  of  a  mining 
community  compares  not  unfavourably  with  those  of  the 
populace  generally.* 

Phthisis. 

The  influence  of  dust,  whether  metallic  or  non-metallic,  in 
the  production  of  phthisis  is  now  well  known,  and  the  subject 
received  attention  in  these  lectures  last  year.  A  collier  passes 
a  third  of  his  day  in  an  atmosphere  which  is  laden  with  fine 
particles  of  coal  dust.  Mines  differ  very  much  in  the  prevalence 
of  this  dust.  Thus  men  speak  of  the  mines  in  which  they  work 
being  dusty  or  not.  A  dry  mine  will  be  dusty,  and  a  wet  not  so 
much  so.  That  colliers  will  be  constantly  breathing  these  fine 
particles  cannot  be  questioned,  and  yet  Dr.  Ogle  says  "that  be 
the  explanation  what  it  may  there  can  be  no  possibility  of  doubt 
that  the  mortality  of  coal  miners  from  phthisis  is  remarkably 
low."  This  is  amply  borne  out  by  the  table — given  by  Dr. 
Ogle  at  pages  xxx — xxxiii  of  the  supplement  to  the  45th  Annual 
Report  of  the  English  Registrar-General. 

These  figures  not  only  show  the  small  mortality  of  coal 
miners  from  phthisis  as  compared  with  the  workers  in  other 
dust  laden  atmospheres,  but  their  near  approach  to  fishermen, 
a  class  of  men  particularly  free  from  this  disorder.  The 
difference  between  the  coal  miner  and  the  Cornish  miner  is 
most  distinct.  For  every  collier  that  succumbs  to  phthisis  no 
fewer  than  5J  Cornish  miners  will  fall  victims  to  the  same 
disease. 

Dr.  Nasmyth  who  has  had  a  large  experience  of  colliers, 
having  been  engaged  for  many  years  in  a  coal  mining  district, 
has  gone  into  the  subject  now  under  consideration,  and  has 
given  some  valuable  data.f 

His  general  conclusion  is  that  in  the  fifteen  years  passed 
under  review,  "  It  cannot  be  said  that  a  high  death-rate  has 
prevailed  in  a  population  largely  employed  in  coal  mining,  but 
quite  the  reverse ;  and  these  statistics  go  to  disprove  what  at 
one  time  was  generally  accepted  as  a  fact  that  coal  mining  was 
productive  of  phthisis." 

The  opinion  of  medical  men  to  whom  I  have  applied,  as 
before  mentioned,  is  unanimous  as  to  the  freedom  of  the  coal 

*  I  must  here  record  my  indebtedDess  for  kind  assistance  to  the  following: 
Drs.  Nasmyth  (Cupar),  Simons  (Mertbyr  Tydfil),  Makeig  Jones  (Wath), 
Cheesewnght  (Rawmarsh),  Goodall  (Chesterfield),  Scott  (Woodhouse),  Hunter 
Walker  (Worksop),  McCall  (Conisbro),  Justin  McCarthy  (Wellington,  Salop), 
J.  A.  Smith  (Wakefield),  Menzies  (Worksop),  Hale  (Staveley),  Gardiner 
(Beighton),  Bankes  (Aberdare),  Walford  (Alfreton),  Halton  (Barnsley). 

t  Annual  Report  (1892)  of  the  Medical  Ofi3cer  of  Health  for  the  County 
of  Fife. 
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miner  from  phthisis,  and  these  opinions  represent  practically  all 
parts  of  Great  Britain. 

The  air  of  coal  mines  received  very  careful  analysis  at  the 
hands  of  Dr.  Angus  Smith.  This  was  as  far  back  as  1863,  and 
the  air  was  undoubtedly  as  he  found  it  very  bad  and  c;in 
scarcely  be  compared  with  the  condition  at  the  present  day. 

Dr.  Nasmyth*  made  a  very  exhaustive  examination  of  the  air 
in  the  Fifeshire  mines,  which  may,  he  says,  be  taken  as  an 
indication  of  the  state  of  the  air  in  the  mines  for  the  rest  of 
Scotland  and,  in  all  probality,  for  English  mines  also. 

The  average  results  of  his  examinations  showed : 

Carbonic  acid  in  moderately  deep  mines  ...  0'181°/q 
Carbonic  acid  in  deep  mines  over  100  fathoms  0*2 19°/^ 
Oxygen  in  deep  mines         20'40°/o 

Oxygen  required  to  oxidise  1,000,000  volumes  of  air  : 

Moderately  deep  mines       'SO^/q 

Deep  mines '39°/^ 

The  thermometric  observations  are  very  interesting.  They 
were  made  between  September  and  the  following  January. 
The  highest  point  registered  in  the  mine  was  55^*5,  and  the 
lowest  53° ;  this  last  being  recorded  on  twenty-one  consecutive 
days,  thus  showing  a  remarkable  uniformity  of  temperature. 
On  one  occasion  while  above  ground  the  thermometer  regis- 
tered 25®,  in  the  mine  it  registered  53^ ;  but  on  anothel: 
occasion  the  difference  was  only  half  a  degree.  Whilst  there- 
fore the  temperature  above  ground  fluctuated  that  in  the  mine 
remained  fairly  uniform ;  an  important  point,  as  men  working 
under  such  conditions  would  not  be  exposed  to  chills  and 
varying  temperatures.  Against  this  must  be  set  the  humidity 
of  the  mine,  and  also  that  men  have  often  to  work  in  wet 
places,  and  tnat  in  the  main  roads  and  when  waiting  at  the  pit 
bottom  to  ascend,  they  are  often  when  insufficiently  clad  exposed 
to  currents  of  air. 

Dr.  Nasmyth  found  micro-organisms  varied  according  to  the 
air  currents;  in  a  good  current  the  colonies  were  few,  where 
the  air  was  more  stagnant  they  were  plentiful,  and  the  presence 
of  men  and  horses  had  a  marked  effect  in  increasing  the 
numbers  and  kind  of  colonies.  Taking  it  altogether.  Dr. 
Nasmyth  holds  that  whereas  the  air  of  coal  mines  twenty  or 
thirty  years  ago  was  bad  when  ventilation  was  little  adopted, 
now  with  properly  directed  currents  of  air  it  is  widely  different. 

He  thinks,  moreover,  that  the  conditions  connected  with  a 
miner's  occupation  are  as  favourable  to  health  as  those  in  the 

•  British  Medical  Journal,  Vol.  II.,  1888,  p.  222. 
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occupation  of  any  other  workmen,  an  opinion  which  is  borne 
out,  he  maintains,  by  vital  statistics.  He  mentions  the  interest- 
ing and  well  known  fact  that  horses  and  ponies  underground 
soon  improve  in  condition  with  their  coats  shining,  which  is 
certainly  not  due  to  grooming,  as  they  do  not  get  it.  He  has 
known  ponies  to  be  twenty  years  underground,  and  this  at  a 
time  when  ventilation  was  bad  and  when  the  hours  of  labour 
were  longer. 

It  is  clear  from  what  has  just  been  said  that,  though  working 
underground,  the  miner  pursues  his  avocation  under  not  only 
widely  improved  conditions  to  what  was  formerly  the  case,  but 
that  with  a  fairly  even  temperature,  he  has  to  a  certain  extent  an 
advantage  over  those  whose  employment  necessitates  exposure 
to  all  weathers  and  changes  of  temperature.  Also  the  present 
methods  of  ventilation  are  such  as  to  render  the  air  of  mines 
by  no  means  so  impure  as  might  have  been  supposed. 

The  freedom  of  the  miner  from  phthisis  is  a  fact  that  hardly 
admits  of  dispute.  Nor  can  this  be  got  rid  of  by  assuming  as  a 
reason  that  the  miners  are  more  or  less  picked  men.  The 
rarity  of  phthisis  among  miners  is  shown  by  the  answers 
obtained  by  me  from  the  medical  men  to  whom  inquiries  had 
been  addressed.  Not  one  of  these  medical  men  admits  to 
phthisis  being  anything  but  infrequent. 

It  has  been  asserted  that  the  coal  dust  acts  as  a  preventive  to 
the  development  of  phthisis.  Be  this  as  it  may,  and  there  is 
not  evidence  sufficient  that  I  know  of  to  prove  the  statement, 
yet  it  is  abundantly  clear  that  the  dust  of  coal  is  very  different 
from  that  that  men  engaged  in  metallic  and  other  occupations 
have  to  breathe.  The  particles  are  not  sharp,  and  are  less  pene- 
trating,  nor  are  they  pungent  and  irritant  like  some  other 
substances.  It  is  a  matter  of  daily  observation  that  coal  dust 
may  be  rubbed  into  accidental  wounds,  or  lie  embedded  under 
the  skin  for  years  without  the  slightest  irritation. 

Respiratory  Diseases  other  than  Phthisis. 

In  affections  of  the  lungs  other  than  phthisis,  there  appears 
little  doubt  that  the  miner  fares  worse  than  he  has  been  shown 
to  do  under  this  disorder.  Whereas  the  mean  comparative 
mortality  figure  for  all  males  is  182,  Dr.  Ogle  gives  that  of 
coal  miners  at  202 ;  and  from  the  reports  sent  to  me  by  medical 
friends,  the  opinion  current  among  them  is  that  the  collier  is 
liable  perhaps  more  than  others  to  bronchitis,  especially  in 
those  getting  on  in  life,  and  that  pneumonia  is  prevalent  in  all 
ages.  If  however  we  take  the  tables  prepared  by  Dr.  Ogle,  we 
see  that  among  dust  laden  occupations  only  the  carpenters, 
bakers,  and  masons  have  a  less  death-rate  from   respiratory 


SIMEON  SNELL. 


113 


diseases  than  the  coal  miner.  Dr.  Ogle  thinks  that  the  actual 
death-rate  from  respiratory  diseases  should  be  higher  than  the 
figures  given,  and  his  idea  is  that  among  the  deaths  returned  as 

Enthisis  are  to  be  found  many  cases  which  should  more  properly 
ave  been  classed  with  the  disorders  now  under  consideration. 
Be  this  as  it  may,  it  would  reduce  the  percentage  of  deaths 
from  phthisis,  and  in  no  way  detract  from  the  general  state- 
ment which  has  been  set  forth  as  to  the  healthiness  of  the 
miner's  occupation. 

The  following  table  gives  the  comparative  mortality  figure 
for  each  of  the  six  great  colliery  districts*  : — 

Comparative  Mortality  from  Respiratory  Diseases, 
Fishermen  90 


Farmer    ... 
Miner,  Durham  ... 

„       Lancashire 

„y     West  Riding 

,/'     Derbyshire 

„       Staffordshire 

„       8.  Wales  and  Monmouthshire   .. 
Cornish  Miner     ... 


99 
122 
229 
172 
138 
2()0 
293 
458 


This  table  again  sets  forth  the  wide  difference  as  to  mortality 
between  the  coal  miner  and  the  Cornish  metalliferous  miner. 
Respiratory  diseases  appear  to  be  more  frequent  in  dry  and  dusty 
mines.  Though  the  particles  of  coal  dust  are  not  of  so  sharp 
and  penetrating  a  character  as  are  metallic  particles,  and  the 
miner  perhaps  for  this  reason  is  in  a  great  measure  exem))t  from 
phthisis ;  yet  their  inhalation  will  no  doubt  be  a  prominent  cause 
of  the  bronchial  catarrh  and  indirectly  of  the  emphysema  from 
which  miners  suffer.  The  black  particles  settle  on  the  mucous 
membrane  of  the  bronchi  even  if  they  do  not  always  penetrate* 
into  the  lung  tissue  and  give  rise  to  the  "black  spit"  so  often 
seen  in  miners.  Among  other  causes  may  be  mentioned  damp, 
and  standing  in  cold  currents  of  air  when  insufficientlv  clad. 

Diseases  or  the  Circulatory  System. 

In  Dr.  Ogle's  mortality  tables  the  miner  appears  to  advantage 
from  these  diseases.  His  comparative  figure  irom  these  diseases 
is  much  below  that  for  all  males,  which  is  120;  the  miners'  rate  is 
105  (Durham)  and  only  59  (Derbyshire).  It  is  very  little  higher 
than  the  farmer  and  grazier  at  84,  and  the  draper  at  75,  and 
the  printer  at  93.     The  agricultural  labourer  stands  at  97. 


*  Op.  dt,  page  58. 
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The  table  gives  the  various  rates  from  the  six  coal  districts. 


•••         •••         ••• 


105 

96 

88 

59 

104 

120 


Durham 

Lancashire  •••         •••         ••• 

West  Riding  

Derbyshire 

Staffordshire 

South  Wales  and  Monmouthshire... 

Even  South  Wales,  the  highest,  is  only  up  to  the  average  rate 
for  all  males.  Apart  from  this,  however,  the  miner  is,  as  is 
abundantly  evident  to  those  who  see  much  of  his  ailments, 
prone  to  cardiac  disorders.  This  is  hardly  to  be  wondered  at 
considering  the  hard  work  he  undertakes,  pursued  as  it  is  with 
limbs  and  body  cramped,  and  in  a  way  rather  to  impede  than 

Eromote  a  healthy  circulation.  To  be  added  to  this  is  the 
fting,  pushing,  and  dragging  which  forms  such  a  notable  part 
of  the  occupation  of  the  miner.  The  tubs  filled  with  coal  for 
instance  require  no  little  efPort  to  push  them  along,  and 
especially  is  this  the  case  when  it  is  necessary  to  start  one  of 
these  "corves."  There  is  indeed  abundant  opportunity  for  the 
production  of  the  form  of  heart  affection  which  is  observed  in 
other  occupations  as  the  result  of  overstrain.  Valvular  disease 
is  therefore  met  with,  but  not  perhaps  more  frequently  than  is 
the  case  in  other  members  of  society. 

Functional  disorders  of  the  heart  are  much  more  commonly 
observed.  Miners  present  themselves  with  a  rapid  pulsating 
heart,  with  shortness  of  breath,  general  weakness  and  unfitness 
for  work.  The  frequency  of  this  functional  disorder  is  attested 
to  by  the  medical  friends  of  whom  inquiries  were  made.  I  have 
seen  several  among  my  patients  attending  for  eye  afPections, 
and  my  colleague.  Dr.  Cocking,  who  has  paid  special  attention 
to  this  disorder  in  those  who  have  presented  themselves  among 
the  medical  patients  at  the  Sheffield  General  Infiimary,  has 
given  me  his  opinion  that  men  suffering  in  the  manner  men- 
tioned are  unfit  for  their  employment,  but  that  under  rest  from 
their  work  the  heart  slowly  recovers  a  normal  condition. 
Looking  through  the  replies  of  my  medical  friends,  it  is 
observed  that  perhaps  all  are  of  opinion  that  organic  affections 
of  the  heart  are  not  more  common  among  miners  than  is  the 
case  in  the  ordinary  population,  but  that  functional  disorders 
are  frequent. 

Dyspepsia. 

To  this  disorder,  according  to  the  information  accessible  to 
me,  the  miner  is  very  subject.  He  takes  with  him  into  the 
mine  a  supply  of  food  which  he  consumes  half-way  between  the 
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time  he  spends  underground.  This  he  often  eats  quickly, 
returning  at  once  to  his  work,  and  it  consists  not  uncommonly 
of  bacon,  cheese,  or  pastry,  washed  down  with  a  liberal  supply 
of  tea.  All  my  friends  consider  this  dyspepsia  to  be  common, 
and  to  be  due  to  over-eating  and  to  indigestible  food ;  I  should 
add  the  cramped  position  which  the  miner  will  often  occupy 
just  after  he  has  partaken  of  his  "  snap  "  in  the  mine.  The 
consumption  of  injudicious  food  is  not  con6ned  to  the  pit,  but 
also  occurs  at  their  homes.  The  miner  is  a  great  meat  eater 
when  trade  is  good.  Besides  this,  he  adds  a  liberal  use  of  beer 
indulged  in  chiefly  at  the  end  of  the  week,  but  by  others  the 
public  house  is  visited  either  as  soon  as  they  ascend  from  the 
mine,  or  in  the  evening. 

The  xmrfbT  notwithstanding  all  this  comes  out  well  when  the 
mortality  tables  are  considered.  The  comparative  mortality 
figure  for  all  males  from  liver  diseases  is  in  Dr.  Ogle's  table 
returned  as  thirty-nine.  The  miners  in  the  six  great  colliery 
districts  vary  from  fourteen  to  twenty-four;  while  for  the 
affections  classed  in  the  table  as  '*  other  diseases  of  the 
digestive  system,"  miners  are  again  below  the  average. 

Alcoholism. 

Here  again  the  average  death-rate  of  the  miner  is  below  that 
of  the  general  rate  for  males.  This  is  somewhat  surprising 
when  the  well-known  habits  of  the  miner  are  remembei'ed,  but 
it  appears  that  indulgence  is  greatest  among  the  younger  men. 

Urinary  System  and  Nervous  System. 

The  miners'  mortality  rate  for  diseases  of  the  urinary  system 
and  of  the  nervous  system  is  below  the  average  giyen  by  Dr. 
Ogle  for  males  generally. 

The  foregoing  will  have  shown  that  the  contention,  that  the 
miner's  occupation  is  by  no  means  an  unhealthy  one,  is  well 
supported.  On  this  point  the  opinion  of  the  medical  friends 
whose  aid  was  solicited  is  of  interest.  Fourteen  of  sixteen 
answers  received  unreservedly  express  the  opinion  that  in  their 
judgment  the  occupation  of  the  miner  as  far  as  health  is  con- 
cerned compares  favourably  with  other  employments.  One  of 
the  exceptions  put  in  a  reservation  for  heart  complaints. 

The  habits  of  the  miner  have  perhaps  been  sufficiently 
referred  to.  On  ceasing  work  and  leaving  the  mine,  he  will 
wrap  himself  up  and  thus  guard  against  exposure  to  the  keener 
atmosphere  he  then  meets.  The  nouses  they  live  in  are  often 
small  with  low  rooms,  and  are  overcrowded.  Dr.  Ogle  has 
shown  that  they  marry  early  and  have  large  families. 
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Miners'  Nystagmus. 

This  affection,  though  occasionally  met  with  as  an  acquired 
disorder  in  the  workers  in  other  callings,  is  so  much  more 
frequently  found  among  coal  miners  that  it  may  veritably  be 
called  a  disecute  of  miners.  It  is  in  fact  tlie  disease  of  colliers. 
To  this  subject  I  have  devoted  a  great  deal  of  attention,  and 
my  observations  were  published,  besides  several  papers  pre- 
viously, in  a  volume  not  long  since.*  The  views  then  set  forth 
and  which  will  be  briefly  now  mentioned,  have  received  support 
from  the  researches  carried  on  about  the  same  time,  but 
independently,  by  Nieden  in  Germany,  Dransart  in  France, 
and  others. 

The  disease  is  characterised  by  rapid  motions  of  the  eye-balls, 
the   movements   being   brought  about  or   aggravated   by   the 

Eatient  looking  upwards,  ana  lessened  or  stayed  by  the  gaze 
eing  cast  downwards.  To  the  patient  the  impression  is  given 
of  objects  upon  which  he  fixes  his  gaze,  moving  generally  in  a 
circle,  and  this  condition  in  many  cases  leads  to  so  much  giddi- 
ness and  discomfort  at  work,  that  the  miner  has  to  desist  and 
leave  the  mine.  It  is  fortunately  a  malady  that  admits  in  the 
bulk  of  the  cases  of  relief  by  either  changing  the  kind  of  work 
performed  in  the  mine,  or  for  a  time  relinquishing  employment 
in  the  pit.  It  is  usually  met  with  in  men  who  have  worked  in 
the  mine  for  some  years,  but  it  is  occasionally  observed  in  those 
whose  time  underground  has  been  much  more  limited.  Ninety 
per  c^nt.  are  found  in  miners  between  the  ages  of  twenty-five 
and  forty-five.  Though  cases  occur  in  other  workers  in  the 
mine,  and  among  these  the  "  deputies  "  to  be  presently  referred 
to,  yet  the  disorder  is  as  a  rule  observed  in  the  "  coal-getters," 
and  it  is  this  fact  that  gives  the  clue  to  the  causation  of  the 
malady.  .These  men,  as  was  mentioned  previously,  are  engaged 
in  getting  the  coal  down,  anrl  for  this  purpose,  and  to  win  it  in 
as  large  pieces  as  possible,  they  excavate  or  ''  hole  "  the  seam  of 
coal  at  the  bottom,  f  This  undercutting  of  the  coal  is  continued 
for  some  feet,  and  the  miner  beginning  by  sitting  down  and 
striking  the  coal  with  a  horizontal  swing  of  the  pick  at  the 
bottom  of  the  seam  gradually  draws  his  oody  underneath  the 
coal  lying  on  one  or  other  of  his  sides,  with  the  head  flexed 
upon  the  underlying  shoulder,  and  the  eyes  foUowinJ^  the  point 
at  which  the  pick  is  striking  will  assume  a  direction  upwards. 


*  "Miners'  Nystagmus,  and  its  relation  to  position  at  work,  and  the  manner 
of  Illumination."  (Wright  &  Co.,  BristoJ.)  Illustrated  by  photographs  taken 
in  the  mine,  <S:c. 

t  There  are  three  kinds  of  "  holing  ":— At  the  bottom  of  the  seam,  **  bottom 
holing ;  ^  at  the  top,  **  top  holing ;  '*  and  there  is  *'  middle  holing/' 
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and  more  or  less  obliquely.  By  upwards  is  meant  towards  the 
vertex,  and  it  is  this  upward  and  oblique  direction  of  the  eyes, 
necessitated  by  the  miner's  work  for  long  periods,  that  is  the 
prime  cause  of  the  malady,  for  by  it  a  weariness  is  induced  in 
the  elevator  muscles  of  the  eye -ball,  and  the  oscillations  of  the 
globes  thus  result.  The  disorder  is  met  with  in  mines  in  which 
various  forms  of  light  are  in  use.  Thus  it  is  observed  in  the 
workers  with  **  safety  lamps,"  candles,  open  lamps,  "  torches," 
in  places  lighted  well  with  large  paraffin  lamps,  and  even  in 
men  working  with  gas  light.  This  fact,  together  with  the 
peculiar  character  ot  the  oscillations  of  the  eye-balls,  prevents 
the  manner  of  illumination  in  the  mine  being  accepted  as  a 
main  contributor  towards  the  causation  of  the  disorder.  The 
worse  the  light,  however,  the  more  will  the  effects  of  strain  be 
experienced,  and  hence  other  things  as  to  work  being  equal, 
nystagmus  will  be  found  more  frequent  with  the  worse  form  of 
lighting.  Nieden  gives  the  proportion  of  men  affected  as  five 
per  cent.,  but  counting  the  mild  cases  which  do  not  interfere, 
or  only  slightly,  with  work,  the  numbers  for  many  mines  in 
England  will  exceed  the  estimate  here  given.  The  malady  has 
an  important  bearing  in  that  it  is  a  cause  of  men  becoming 
recipients  of  club  relief  for  in  some  cases  a  considerable  time. 

In  addition  to  the  eye  tremor  just  mentioned,  there  are  other 
muscular  conditions  observed  in  the  miner,  which  must  be  put 
down  to  the  manner  of  his  work.  Associated  frequently  with 
nystagmus  are  observed,  for  instance,  tremors  of  the  head ;  a 
like  condition  is  noticed  in  the  muscles  of  the  face  and  neck,  and 
occasionally  torticollis  is  met  with.  *'  Pick  palsy  "  of  the  muscles 
of  the  arm  is  another  form  of  occupation  neurosis  seen  in  the 
miner. 

Miners  also  are  subject  to  inflamed  bursas  over  the  patella 
from  kneeling,  and  also  to  a  like  condition  over  the  olecranon 
from  resting  the  elbow  on  the  floor  whilst  striking  with  the 
pick.     This  latter  is  called  "miner's  elbow." 

Accidents. 

The  workers  in  coal  mines  are  peculiarly  liable  to  accidents, 
and  the  mortality  from  this  cause  is  a  very  high  one.  Dr. 
Ogle's  table  shows  that  whilst  the  proportion  of  1,000  deaths  of 
males  generally  between  the  ages  of  twenty-five  and  sixty-five 
from  accident  is  67,  that  of  miners,  taking  South  Wales,  which 
is  the  highest  of  the  mining  districts,  is  229,  or  more  than 
three  times  the  average.  Fishermen,  the  next  most  liable  to 
fatal  accident,  are  a  good  deal  below  the  miner. 

It  is  further  seen  that  the  proportion  of  accidents  under- 
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ground  is  greatly  in  excess  of  that  among  those  employed  among 
machinery  and  railways  at  or  about  the  top  of  the  mine. 
The  figures  work  out  as  follows : — 

Per  IfiOO  men. 
Underground.     Above  ground.    Per  1,000,000  tons  raised. 

1893       ...       1,709       ...       900        ...         6-043 
1892       ...       1,645       ...       834         ...         5-110 

The  total  number  of  accidents  from  all  causes  underground 
in  1893  was  940,  out  of  a  total  number  employed  of  549,738; 
whilst  the  number  of  fatal  accidents  amongst  those  employed  at 
the  surface  was  120  out  of  133,270. 

A  table  given  by  Dr.  Ogle  (op.  cit.  page  liii.)  sets  forth  the 
deaths  from  accidents,  with  the  ages  of  the  miners  involved. 

This  table  shows  that  the  younger  hands  employed  are  those 
particularly  that  go  to  swell  the  aggregate  number  of  fatal 
accidents.  This  will  have  to  be  referred  to  again  when 
considering  skilled  labour  in  the  mine.  The  second  point  is  the 
large  proportion  of  the  total  fatal  accidents  that  is  due  to  falls 
of  roof  and  sides.  In  Scotland  it  was  stated  before  the  Labour 
Commission,  that  no  fewer  than  fifty  per  cent,  of  the  fatal  mine 
accidents  were  due  to  this  cause.  It  is  also  found  that  in  the 
returns  based  upon  the  Reports  of  the  Mine  Inspectors  for  1893 
out  of  the  total  number  of  fatal  accidents  1060,  there  were 
returned  412  as  caused  by  falls  of  roof  and  sides.  In  1892  the 
numbers  were  somewhat  in  excess,  viz.,  435  out  of  1016  fatal 
accidents.*  In  1878  the  ratio  was  1  in  294,  but  in  1891  it  was 
reduced  to  1  in  388.  The  number  of  deaths  in  a  given  year 
from  explosions  is  of  course  subject  to  great  variation,  a  large 
colliery  disaster  sending  the  rate  from  this  cause  up,  and  very 
materially  affecting  also  the  genei'al  death-rate  from  accidents. 
Fatalities  resulting  from  mishaps  in  the  shaft,  cage,  &c., 
amounted  in  1893  to  no  fewer  than  103  out  of  the  total  of  1060. 
A  consideration  of  the  number  of  men  who  descend  into  and 
ascend  from  all  the  mines  in  the  country  in  the  course  of  one 
day  only  will  create  some  surprise  that  this  figure  is  not  in 
reality  larger.  In  his  Report  as  Inspector  for  the  Midland 
District  for  the  last  year,  Mr.  A.  H.  Stokes  remarks  on  the 
decrease  of  accidents  in  shafts  of  three  from  the  previous  year, 
the  number  for  the  year  under  review  being  five.  He  proceeds 
to  say  "the  small  number  of  accidents  in  shafts  is  remarkable 
when  we  consider  that  upon  every  working  day  in  the  district 


*  The  follo'wing  comparison  with  other  trades  is  interesting: — 

Fatal  accidents  on  the  sea,  1  in  116  (1^9-2);  do.  on  rrtilways,  1  in  o43  (1893); 

do.  in  metalliferous  mines,  1  in  5.'*0  (1893,;  do.  coal  mines,  1  in  (544  (1893). — 

Mr.  Brain,  "Colliery  Manager,"  September,  1894,  page  175. 
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upwards  of   60,000  persons   are   lowered  and  raised  through 
shafts." 

Many  of  the  accidents  resulting  from  falls  of  coal  are  with- 
out doubt  due  to  carelessness  on  the  part  of  the  miner.  It  is 
impossible  to  read  the  reports  of  the  inquiries  which  follow  fatal 
accidents  without  being  struck  by  this  fact.  Neglect  in  setting 
proper  supports,  or  **  spraggs "  as  they  are  called,  in  sufficient 
proximity  to  each  other,  ana  in  failing  to  observe  the  dangerous 
condition  of  the  roof,  are  causes  of  these  mishaps.  But  besides 
this,  the  character  of  the  coal  and  of  the  roof,  whether  hard  or 
not,  are  factors  to  be  remembered.  In  Wales  the  roofs  are 
stated  to  be  very  treacherous,  especially  in  the  steam  coal 
collieries.  The  evidence  before  the  Labour  Commission  showed 
that  the  diminution  of  accidents,  and  the  general  improvement 
of  mining  was  largely  due  to  the  different  Coal  Mines  Regu- 
lation Acts.  These  Acts  have  failed,  however,  to  prevent  the 
employment  of  unskilled  workmen,  and  this  is  a  matter  upon 
which  the  miners  and  their  representatives  feel  very  strongly. 
It  was  even  stated  before  the  Labour  Commission  that  a  con- 
siderable number  of  the  accidents  in  South  Wales,  where,  as  has 
been  said,  the  greatest  proportion  occurs,  may  be  traced  to  the 
increasing  number  of  unskilled  workmen  who  manage  to  obtain 
employment. 

Before  passing  from  fatal  accidents,  a  matter  remains  to  be 
mentioned.  It  is  interesting  to  observe,  in  view  of  the  state- 
ments that  are  made  and  which  are  combatted  in  the  Report  of 
the  Labour  Commission,  that  the  accidents  are  not  influenced 
in  any  material  degree  by  the  time  the  men  may  be  at  work. 
For  1893  and  1892  the  figures  work  out  as  follows : — 
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Besides  the  fatal  accidents,  those  less  severe  from  which 
recovery  takes  place  form  a  large  part  of  the  ailments  of  the 
miner.  Klostermann  sneaking  of  coal  mining  in  Germany 
(Bochum  district),  said  tliat  accidents  formed  a  quarter  of  all 
the  ailments  of  the  coal  miner,  and  there  is  no  reason  to  suppose 
that  the  proportion  is  less  for  this  country.  The  opportunities 
for  accidents  to  body  or  limb  in  the  mine  are  multitudinous.  At 
the  coal  face,  injury  to  limb  or  body  by  pieces  of  coal  or  stone  ; 
and  in  filling  and  tramming,  trapping  of  fingers  and  jamming  of 
legs  and  feet,  are  of  frequent  occurrence. 
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Explosions. 


The  air  of  a  coal  pit  is  apt  to  be  rendered  impure  by  various 
circumstances.  Among  these  may  be  mentioned  th6  fact  of  the 
large  number  of  human  beings,  in  addition  to  the  horses,  who 
pass  their  time  underground.  The  horses  are  stabled  below, 
and  are  rarely  taken  up.  Besides  the  effluvia  from  the  cattle 
it  must  be  remembered  that  the  miner  spends  a  third  of  the 
twenty-four  hours  in  the  mine  and  the  calls  of  nature  are 
there  responded  to.  Excreta  are  passed  at  any  place,  and 
sometimes  covered  over  and  as  often  as  not  by  small  coal. 
This  appears  to  me  a  matter  about  which  improvement  might 
take  place. 

The  atmospheric  air,  moreover,  in  the  mine  becomes  charged 
more  or  less  with  certain  gases.  Carbon  dioxide  is  known  to 
the  miner  as  "  black  "  or  "  choke  damp  "  or  "  stythe."  Carbon 
monoxide  or  **  white  damp  "  is  more  deadly  and  less  frequently 
met  with  than  carbonic  acid.  It  results  from  imperfect  com- 
bustion and  especially  spontaneous  ignition.  Sulphuretted 
hydrogen  is  at  once  detected  by  its  smell,  and  arises  from 
decomposition  of  iron  pyrites  and  from  the  imperfect  combustion 
of  gunpowder.  Light  carburetted  hydrogen  or  fire  damp  is 
commonly  found  in  coal  mines  and  is  the  cause  of  the  explosions 
attended  too  frequently  with  such  great  loss  of  life.  Under  the 
name  of  *'  after-clamp"  is  included  all  the  products  from  ignition 
of  an  explosive  mixture.  Carbon  monoxide  and  dioxide  figure 
amongst  its  constituents,  as  does  also  light  carburetted  hydrogen. 
The  miners  who  escape  the  effects  of  an  explosion  fall  victims 
to  this  after-daiiip  and  in  this  way  it  is  responsible  for  more 
deaths  than  directly  result  from  the  explosion. 

To  combat  the  conditions  thus  briefly  mentioned  and  to  dilute 
any  gases  as  much  as  possible  the  ventilation  of  mines  has 
naturally  received  a  great  amount  of  attention,  and  the  success 
which  has  followed  tlie  adoption  of  such  methods  as  are  in 
use  at  the  present  day  is  set  forth  in  the  valuable  article  by  Dr. 
Nasmyth  already  alluded  to,  which  shows  the  greatly  improved 
state  of  the  air  in  coal  mines  to-day  compared  with  even 
twenty  years  ago.  The  superior  means  adopted  in  the  deca^  pits 
where  a  current  varying  from  100,000  to  300,000  cubic  feet  a 
minute  is  circulated  through  the  workings  diminishes  greatly 
the  chances  of  explosions,  but  at  the  same  time  when  gas  is 
actually  ignited  this  same  ventilation  serves  to  supply  the 
oxygen  for  the  maximum  intensity  of  flame. 

The  relation  of  coal  dust  to  explosions  is  still  a  subject 
receiving  a  good  deal  of  attention.  The  whole  matter  of 
explosions  has  received  exhaustive  treatment  in  the  Report  of 
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the  recent  Prussian  Commission  on  Fire-damp.  They  give  the 
causes  of  the  production  and  the  accumulation  of  fire-damp  as 
follows : — 

1.  Continuous  evolution  of  marsh  gas  without  extraordinary 
accumulation. 

2.  Boring  into  fissures,  blowers,  &c. 

3.  Falls  of  roof. 

4.  Evolution  of  fire-damp  from  goaf  or  from  large  accumu- 
lations. 

5.  Accumulations  resulting  from  the  stoppage  of  woi'ks. 

6.  Accumulations  behind  heaps  of  coal,  or  stone,  or  timbering, 
or  m  the  sump. 

7.  Accidental  disturbances  of  the  ventilation. 

8.  The  leaving  open  of  air  doors. 

\K  Miscellaneous  forms  of  neglect  in  the  ventilation,  such  as 
omitting  to  inspect  and  maintain  the  arrangements  for  sub- 
dividing the  air,  &c. 
10.  Unknown. 

Causes  of  ignition  of  the  fire-damp : — 

Naked  lights       ...         ...         ...  ...  ...  176 

ivi axcnes   •••          .*•         •>.          ...  ...  ...  av/ 

Opening  of  the  safety  lamp       ...  ...  ...  58 

Defects  of  the  safety  lamp        ...  ...  ...  22 

Heating  of  the  gauze  of  the  safety  lamp  ...  11 

Passage  of  the  flame  of  the  safety  lamp  : 

Owmg  to  careless  handling    ...  ...  ...  46 

Too  rapid  an  air  current        ...  ...  ...  8 

Shot  firing           ...         ...         ...  ...  ...  94 

Ventilation  furnaces       ...         ...  ...  ...  1 

Unknown...         ...         ...         ...  ...  ...  11 


Total  number  of  fatal  explosions         ...         ...       437 

Statistics  quoted  by  this  Commission  show  no  very  consider- 
able variation  in  the  number  of  explosions  in  the  different 
months,  but  in  the  winter,  when  the  demand  for  coal  is 
greatest,  they  are  the  most  frequent.  They  display,  moreover, 
a  decided  tendency  to  take  place  on  Mondays,  showing  that  the 
stoppage  for  the  Sunday,  favours  the  accumulation  of  fire-damp. 

The  detection  of  fire-damp  is  a  matter  of  vital  concern  to  all 
engaged  in  a  coal  mine.  So  much  is  this  held  to  be  the  case, 
that  recent  researches  have  led  to  the  making  of  safety  lamps 
capable  of  detecting  very  small  percentages  of  gas.  It  has 
been  held  that  even  less  than  one  per  cent,  may  be  explosive 
in  the  presence  of  coal  dust,  and  the  lamps  refeiTed  to  estimate 
88  little  as  one-half  of  one  per  cent.     The  ordinary  method 
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adopted  in  mines  is  much  less  delicate  than  this,  and  will  not 
detect  less  than  2  to  3  per  cent,  of  fire-damp.  The  flame  of 
a  lamp  is  reduced  until  the  luminosity  almost  disappears,  and 
then  the  fire-damp  appears  as  a  pale  flame  or  **cap"  above 
it,  this  "cap"  being  due  to  the  presence  of  gas  in  the  air. 
The  amount  of  gas  present  can  be  estimated  by  the  dimensions 
of  this  cap.  It  will  at  once  be  understood,  especially  with 
this  ordinary  and  less  delicate  test,  how  important  it  is  that 
indications  of  the  presence  of  gas  should  be  at  once  recognised. 
The  class  of  men  m  a  mine  wiio  are  responsible  for  seeing  that 
the  pit  is  free  from  dangerous  quantities  of  gas  are  those  called 
*•  deputies  "  or  "  firemen."  It  is  part  of  their  duty  to  visit  the 
"workings"  before  the  colliers  go  to  their  work,  and  during 
their  "working  shift,"  to  ascertain  whether  or  not  "gas"  in 
any  amount  is  present.  Throughout  their  regular  day's  work, 
moreover,  they  are  on  the  look  out  for  any  accumulations  of  gas. 
Mention  has  already  been  made  of  nystagmus  as  a  disorder 
of  the  eyes  to  which  miners  are  very  liable,  and  the  prominent 
symptom  of  which  is  that,  to  those  afflicted,  objects  looked  at 
appear  to  be  moving,  spinning  round,  often  in  a  circle.  Among 
those  known  to  suffer  from  the  affection  are  to  be  classed  these 
"  deputies  "  or  firemen.  Many  instances  have  come  before  me. 
They  have  generally  previously  worked  at  the  coal  face.  Now 
it  has  for  long  presented  itself  to  my  mind  that  a  man  afflicted 
in  such  a  way  that  an  ordinary  safety  lamp  appeared  to  dance 
about,  could  hardly  be  regarded  as  a  reliable  tester  for  gas  in 
which  the  proper  and  delicate  perception  of  the  faint  cap  which 
formed  over  the  flame  was  a  matter  of  so  much  importance.  I 
not  long  ago  discussed  this  subject  in  an  article  published  in 
the  Bmtisli  Medical  Journal  To  put  my  opinion  to  a  practical 
test  in  the  mine  was  not  easy,  but  an  opportunity  presented 
itself,  and  a  friend  promised  to  observe  the  capacity  of  a 
*'  deputy"  suffering  from  nystagmus  for  me  in  such  a  way  that 
his  attention  would  not  be  drawn  to  the  fact  that  he  was  being 
tested.  As  we  anticipated,  he  failed  to  recognise  that  gas  was 
present  until  the  flame  had  lengthened  out ;  and  tested  again, 
and  asked  to  speak  when  he  saw  the  "  cap  "  on  my  friend's 
lamp,  he  did  not  do  so  until  the  flame  had  begun  to  lengthen 
out.  Other  cases  have  shown  me  that  this  matter  is  one  of 
considerable  importance.  On  the  discovery  of  the  presence  of 
fire-damp,  the  lives  of  perhaps  the  whole  of  the  men  under- 
ground are  at  stake.  If  a  "  deputy "  has  failed  to  detect  its 
presence  sufficiently  promptly,  he  has  paid  the  penalty  and 
perished  with  the  otners.  In  my  opinion  this  is  a  matter 
sufficiently  momentous  to  bear  in  remembrance  as  being  a 
possible  explanation  of  the  occurrence  of  some  explosions,  and 
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such  I  may  add  is  the  opinion  also  of  some  mine  experts  who 
are  acquainted  with  my  observations  on  this  subject.  It  is, 
besides  this,  important  that  the  gas  tester  should  have  keen 
vision. 

The  increased  importance  which  has  in  recent  years  been 
attached  to  coal  dust  as  a  factor  in  tbe  causation  of  explosions, 
has  led  to  the  adoption  in  mines  of  explosives  designated 
flameless.  Dynamite  and  its  allies,  amongst  others,  have  been 
used,  but  those  containing  benzol  require  brief  consideration 
here.  Only  recently  I  placed  on  record  my  observations  on 
the  effect  of  di-nitro-benzol  *  upon  the  health  and  eyesight  of 
those  employed  in  the  makingof  explosives,  of  which  it  formed 
an  important  constituent.  The  Home  Secretary  about  this 
time  was  preparing  to  take  some  action,  and  after  enquirj^  by 
Dr.  Dupre  and  Commander  H.  Smith,  one  of  the  Inspectors  of 
Factories,  the  manufacture  of  these  articles  was  classed  as 
"  dangerous  to  health,"  and  notice  was  served  on  the  manufac- 
turers to  observe  '*  special  miles." 

Miners  from  time  to  time,  but  not  many  times  altogether, 
complained  to  me  that  the  use  of  roburite,  an  explosive  con- 
taining the  di-nitro,  was  injurious.  But  in  Lancashire  and  the 
North  of  England  the  complaints  were  of  such  a  character  that 
inquiries  were  held.  Drs.  Hannah  and  Mounsey,  with  Pro- 
fessor Harold  Dixon,  F.R.S.,  investigated  the  subject  in  Lan- 
cashire, and  made  a  very  valuable  report.  They  were  inclined 
to  attribute  to  the  improper  handling  of  the  cartridges  the 
undoubted  cases  of  nitro-benzol  poisoning  which  had  been 
brought  under  their  notice.  They  insisted  on  the  necessity  of 
complete  combustion,  but  thought  that  if  stringent  care  was 
exercised  by  the  managers,  shot  firers,  and  colliers,  the  use  of 
roburite  would  not  add  to  the  harmful  conditions  under  which 
the  miner  worked.  In  Durham,  Drs.  Drummoud  and  Hume, 
with  Professor  Bedson,  were  appointed  to  deal  with  the 
matter,  and  their  report  is  a  complete  one,  in  particular  the 
experimental  and  chemical  part,  which  was  undertaken  by 
Professor  Bedson.  A  careful  examination  of  the  fumes  in  the 
mine  after  using  these  explosives  was  made,  and  the  report 
says  that,  *'  in  some  cases,  after  firing  the  roburite,  the  oaour 
of  nitro-benzol  was  observed,  but  beyond  this  we  obtained  no 
evidence  of  nitro-benzol  or  any  similar  product."  He  further 
alludes  to  the  danger  resulting  from  the  fumes  being  almost 
entirely  gaseous,  because  their  consequent  invisibility  may 
lead  the  miner  to  return  to  his  work  sooner  than  he  would  if, 
for  instance,  gunpowder  was  used.     They  thought,  moreover. 


*  Brituh  Medical  Journal,  March  3, 1894. 
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that  the  particles  of  the  benzol  existed  in  too  small  quantities 
to  be  hurtful.  My  observations  showed,  I  think,  that  the  di- 
nitro  was  a  very  subtle  poison,  and  that  among  the  workers 
with  it,  those  apparently  coming  little  into  direct  contact  with 
the  substance,  either  its  vapour,  or  by  handling  the  powder, 
still  suffered  by  no  means  infrequently  from  serious  constitu- 
tional symptoms.  I  have  never  had  any  serious  effects  brought 
to  my  own  knowledge  from  the  use  of  any  explosive  containing 
it  in  the  mine.  I  should,  however,  recognise  that  under  certain 
circumstances  injurious  effects  may  be  occasioned,  but  should 
on  the  other  hand  equally  hold  that  such  effects  are  prevent- 
able, and  would  urge  attention  to,  care  in  handling  tne  cart- 
ridges, insuring  perfect  combustion,  and  by  efficient  ventilation 
affording  ready  escape  of  the  fumes  from  the  working  places. 

The  review  which  I  have  been  able  to  give  of  my  subject 
will  have  shown  that  the  miner's  is  a  laborious  and  disagreeable 
occupation,  pursued  under  peculiar  conditions.  Working  under- 
ground, and  thus  shut  off  entirely  from  the  light  of  day,  the 
collier  exercises  his  calling  under  like  circumstances  to  many  of 
the  workers  in  metalliferous  mines ;  but  a  striking  difference  is 
shown  in  the  manner  of  his  work,  the  constrained  postiu*e  it 
requires,  and  above  all  in  the  atmospheric  conditions,  which 
expose  him  to  dangers  unknown  to  other  miners.  It  will, 
however,  have  been  observed  that  notwithstanding  all  the  cir- 
cumstances the  miner  ranks  well  in  mortality  tables,  and  that 
his  occupation  must  be  regarded  as  a  healthy  one.  With  the 
question  of  the  limitation  of  the  hours  of  labour  we  have  here 
little  concern.  In  passing,  however,  it  may  be  remarked  that 
the  interference  of  the  legislature  has  before  now  been  evoked 
with  good  effect  on  behalf  of  those  employed  in  industries 
which  were  recognised  as  detrimental  to  the  health  and  well 
being  of  those  engaged  in  them.  It  by  no  means  follows,  in 
the  absence  of  these  conditions,  that  no  action  should  be  taken, 
for  there  mav  be  manv  other  excellent  reasons,  economic  and 
other,  that  render  such  a  step  desirable ;  and  in  the  case  of  the 
collier  no  doubt  such  reasons  are  present  to  the  minds  of  the 
advocates  of  a  compulsor}'  shortening  of  the  hours  of  labour. 
It  suffices  for  us  to  say,  that  a  review  of  all  the  facts  set  forth  in 
this  lecture  demonstrates  that  the  miner's,  compared  with  other 
occupations,  is  a  healthy  one ;  or  to  quote  the  words  of  the 
Labour  Commission :  "  The  weight  of  evidence  seems  to  be 
against  the  idea  that  coal  mining  is  an  unhealthy  occupation, 
even  when  allowance  is  made  for  the  probability  that  weakly 
men  either  avoid  or  soon  abandon  it.'' 
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In  the  coarse  of  an  hour  it  will  be  impossible  to  deal  in  an 
adequate  fashion  with  such  a  subject  as  quarrying.  I  can 
merely  hope  to  bring  before  you  some  of  its  salient  features. 
I  have  arranged  my  remarks  under  the  following  heads : — 

1.  Definitions  of  a  quarry. 

2.  Kinds  of  Minerals  worked. 

3.  Processes  of  excavation. 

4.  Methods  of  arranging  the  workings. 

5.  Transport. 

6.  Preparation  of  the  minei'al  for  the  market. 

7.  Accidents. 

8.  Diseases. 

9.  Laws  affecting  quarrying. 

1. — Definitions  of  a  Quarry. 

At  the  very  outset  let  me  point  out  that  it  is.  by  no  means 
easy  to  define  exactly  what  a  quarry  is.  You  will  probably  say 
that  that  is  a  somewhat  strange  prelude,  when  the  lecturer 
candidly  confesses  that  he  cannot  explain  precisely  what  he  is 
going  to  talk  about ;  but  I  will  tell  you  in  a  moment  where  the 
mfficulty  lies  and  why  it  is  necessary  to  lay  some  stress  upon 
this  question  of  definition.  "  What  is  a  quarry  ?  "  If  I  were 
to  put  this  question  to  you  most  would  reply  without  hesitation, 
"  A  quarry  is  a  place  where  stone  is  dug."  This  is  a  good 
popular  definition ;  the  classical  scholar  might  base  his  reply 
upon  the  origin  of  the  word  and  say  that  it  has  come  down  to 
us  from  the  Low  Latin  word  "  quadraria,"  meaning  a  place  where 
squared  stones  were  '*  got,"  the  verb  "  quadrare "  signifying 
"  to  make  square."  The  "  quadratarius  "  or  "  quarryman  "  was 
originally  the  stone-cutter  who  trimmed  stones  into  shape  for 
bnuding  purposes.  It  is  easy  to  understand  that  the  term 
quarry  eventually  denoted  any  excavation  made  for  getting 
stone,  whether  dressed  into  cubical  or  parallelopipedal  forms  or 
sent  into  the  market  in  irregular  lumps. 
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When  we  come  to  look  at  the  question  from  an  official  point 
of  view,  the  popular  explanation  has  to  give  way  to  strict 
definitions  laid  down  by  Acts  of  Parliament  or  ascertained  by 
le£ral  decisions. 

In  the  first  place  many  excavations,  which  are  popularly 
known  as  "  quarries  "  because  stone  is  obtained  from  them,  are 
legally  "  mines."  We  thus  at  once  must  make  the  distinction 
between — 

1.  Workings  open  to  the  sky. 

2.  Workings  underground. 

Judicial  decisions  have  settled  very  clearly  that  in  this 
•country  it  is  the  nature  of  the  excavation  which  determines 
whether  any  given  workings  are  a  *'mine"  or  not.  If  the 
mineral  is  obtained  by  underground  passages  and  chambers 
under  a  cover  of  rock,  the  workings  are  legally  "  mines." — 
Where  stone  is  obtained,  such  workings  are  popularly  known  as 
"underground  quarries,"  and  they  are  more  numerous  than 
many  persons  think.  About  one-third  of  the  slate  of  Wales  and 
most  of  the  Bath  stone  is  nowadays  quarried  in  underground 
•chambers,  that  is  to  say,  legally,  it  is  "  mined." 

On  the  other  hand,  if  we  cross  the  Channel,  a  different  state 
of  things  prevails.  Workings  for  minerals  in  France  are 
classified  according  to  the  nature  of  the  substance,  and  not 
according  to  the  nature  of  the  excavation.  If  iron  ore  is  being 
worked,  the  undertaking  is  designated  a  mine,  even  if  it  is 
^merely  a  shallow  pit  open  to  daylight,  whereas  underground 
workings  for  stone,  no  matter  their  depth  and  complexity,  enter 
into  the  category  of  "  quarries." 

This  essential  distinction  between  the  laws  of  the  two 
•countries  must  be  borne  in  mind  in  making  international 
comparisons  of  death-rates  from  diseases  or  accidents. 

Having  pointed  out  that  much  stone  is  got  by  true  mining 
operations,  let  me  now  turn  to  workings  which  are  open  to  the 
sky.  There  are  no  less  than  three  legal  definitions  of  "quarries," 
'which  I  will  take  according  to  the  dates  of  the  Statutes. 

1.  Factory  and  Workshop  Act,  1878  (41  Vict.,  Ch.  16), 

Fourth  Schedule  0tb)  :  Quarries,  that  is  to  say,  any 
place  not  being  a  mine,  in  which  persons  work  in 
getting  slate,  stone,  coprolites,  or  other  minerals." 

2.  Quarry  (Fencing)  Act,  1887  (50  &  51  Vict.,  Ch.  19), 

Section  4  says :  "  The  term  '  Quarry '  includes  every 
pit  or  opening  made  for  the  purpose  of  getting  stone, 
slate,  lime,  cnalk,  clay,  gravel  or  sand,  but  not  any 
natural  opening." 

3.  Quarries  Act,  18H  (57  &  58  Vict.,  Ch.  42),  Section  1 

reads  thus :  "  This  Act  shall  apply  to  every  place, 
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not  being  a  mine,  in  which  persons  work  in  getting 
slate,  stone,  coprolite,  or  other  minerals,  and  any 
part  of  which  is  more  than  twenty  feet  deep." 

It  is  not  necessary  for  my  purpose  to-night  to  bind  myself 
closely  to  any  one  of  these  definitions ;  I  merely  point  them  out 
to  confirm  my  opening  statement  that  it  is  not  easy  to  state 
exactly  what  is  meant  by  a  "  quarry  "  in  the  United  Kingdom. 

I  think  that  it  will  be  convenient,  for  the  purposes  of  this  lec- 
ture, to  regard  as  quarries  any  underground  workings  for  stone, 
and  all  other  workings  for  minerals  which  are  directly  open  to  the 
sky,  and  which  may  conveniently  be  comprised  under  the  term 
**  open  works." 

2. — Kinds  of  Minerals  worked. 

The  minerals  we  have  to  deal  with  are  very  varied,  indeed  it 
may  be  said  that  practically  every  kind  of  mineral  has  at  the 
outset  been  got  by  open  workings ;  and  even  at  the  present  day 
very  large  quantities  of  metallic  ores  are  obtained  in  that 
manner  without  any  burrowing  underground. 

Among  the  minerals  worked  opencast,  are:  alumstone, 
asbestos,  brick-earth,  chalk,  clay  (including  china-clay,  fire- 
clay, fuUer's-earth,  potters'-clay),  coal,  and  more  especially 
brown  coal,  copper  ore,  gems,  gold,  gypsum,  iron   ore,   iron 

Syrites,  lead  ore,  nitrate  oi  soda,  phosphate  of  lime,  stone  of  all 
escriptions,  strontium  sulphate,  tin  ore. 
From  a  geological  point  of  view  the  deposits  worked  are 
likewise  very  varied ;  sometimes  they  are  stratified  and  have 
been  formed  by  the  deposition  of  sediment  in  old  seas  or  rivers, 
by  the  growth  and  accumulation  of  animal  or  vegetable  organ- 
isms, or  by  precipitation  from  solutions;  in  otner  cases  we 
have  to  deal  with  rocks  which  were  at  one  time  in  a  fused  or 
plastic  condition,  and  which  are  said  to  be  of  igneous  origin. 
In  fact,  any  portion  of  the  earth's  crust  which  can  be  utilized 
in  the  arts  or  manufactures  may  be  obtained  by  a  quarrying 
process. 

3. — ^Processes  of  Excavation. 

With  substances  varying  in  nature  from  the  loose  sand  to 
hard  granite,  it  is  evident  that  the  processes  employed  in 
"getting**  must  be  numerous.  The  excavation  may  be  effected 
by  manual  labour  or  with  the  aid  of  machihery.  The  simplest 
hand  tool  is  the  crowbar.  It  is  thrust  into  cracks  and  joints, 
and  by  using  it  as  a  lever  blocks  of  stone  are  prized  off.  Next 
come  the  pick  and  shovel,  familiar  tools  in  almost  all  workings 
for  minerals,  differing  more  or  less  in  form  according  to  the 
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precise  substance  for  wliich  they  are  used.  Wedges  driven  ia 
by  sled^hammers  mav  be  called  to  the  aid  of  the  quarr^inaD 
to  detach  his  blocks  of  stone ;  and  lastly  we  come  to  blasting; 
operations,  by  which  so  miicb  mineral  is  forcibly  wrenchetl  off 
from  its  bed. 

The  jumper,  that  is  to  say,  a  bar  of  iron  steeled  at  the  end 
and  forged  into  a  chisel-shaped  "bit,"  is  an  implement  fre- 
qnently  seen  in  open  works  for  boring  holes  to  receive  the 
explosive ;  short  holes  are  likewise  made  by  striking  a  steel 
chisel  (borer)  with  a  steel  hammer  or  sledge. 

The  powerful  t'xplosivos,  which  owe  their  strength  in  the 
main  to  nitro-glycerine,  such  as  dynamite,  blasting  gelatine  and 
its  conquers,  though  very  largely  used,  have  not  yet  displaced 
the  ola-fashioned  gunpowder.  The  latter  holds  its  own  in 
many  cases  where  the  rock  has  to  be  wrenched  off  gently,  so  to 
say,  and  where  the  smashing  action  of  the  high  explosives 
would  more  or  less  spoil  the  material  which  has  to  be  extracted. 

The  excavating  machines  used  in  quarrying  may  be  classified 
as  follows : — 

1.  Diggers. 

2.  Dredgers. 

3.  Boring  machines, 

4.  Gi'oove  cutters. 

1.  Steam  diggers  known  sometimes  in  this  countiy  as 
"  steam  navvies,"  and  in  the  United  States  as  "  steam  shovels." 
Dunbar  &  Huston's  is  shown  in  the  figure  (Fig.  1 ).     It  may  be 
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described  as  a  huge  toothed  scoop  at  the  end  of  an  ann  (E); 
it  is  drawn  by  steam  power  against  the  workinij  face,  and  fills 
itself  with  1  to  1^  cubic  yards  of  mineral,  which  is  discharged 
into  a  waggon  by  pulling  a  cord  (H)  which  opens  the  hinged 
bottom. 

These  gigantic  diggers  are  employed  not  only  by  railway  and 
canal  engineers,  but  also  by  quarry  owners.  Sometimes  their 
business  is  simply  to  remove  over-burden ;  in  other  cases  they 
dig  up  the  valuable  mineral  itself,  such  as  iron  ore  or  even 
auriferous  gravel.  In  the  Mesabi  Range,  Minnesota,  iron  ore 
is  excavated  in  open  workings  and  at  once  loaded  into  railway 
waggons  by  the  steam  shovel. 

2.  One  naturally  associates  the  dredge  with  workings  under 
water,  but  in  addition  to  being  used  for  excavating  gold-bearing 
sand  and  gravel  from  river  bottoms,  it  may  render  useful 
ser\dce8  upon  terra  firma.  A  dry  dredge  with  an  endless  chain 
of  buckets  is  employed  for  stripping  on  a  thick  layer  of  gravel 
covering  a  bed  of  brown  coal  near  Cologne,  and  Priestman's 
grab  dredge  might  have  been  seen  not  long  ago  digging  up 
brick  earth  in  the  vicinity  of  London. 

3.  Rock  drills,  that  is  to  say,  machines  which  bore  holes  for 
blasting,  are  at  the  present  day  rendering  immense  services  to 
the  quarryman.  They  relieve  him  from  a  toilsome  labour,  and 
ensure  a  rapidity  of  work  which  was  previously  unknown.  An 
ordinary  percussive  rock-drill  is  merely  a  cylinder,  with  a  piston 
driven  backwards  and  forwards  by  steam  or  compressed  air, 
and  a  cutting  chisel  attached  to  the  piston  rod.  The  chisel  is 
therefore  made  to  strike  its  blows  mechanically  with  great 
force,  and  the  number  of  shot  holes  whicli  can  be  bored  in 
a  given  time  is  very  great. 

4.  Though  rock  suitable  for  many  purposes  can  be  obtained 
by  ordinary  blasting,  this  process  is  out  of  place  when  it  is 
necessary  to  quarry  such  a  inaterial  as  marble.  Blasting  would 
get  out  irregular  lumps  and  would  shatter  the  rock,  or  at  all 
events  produce  cracks,  whilst  the  object  of  the  worker  is  to 
obtain  perfectly  sound  blocks  of  parallelopipedal  form.  Various 
groove-cutters  are  in  use,  which  enable  the  quarryman  to  effect 
nis  purpose.  An  old  machine,  but  one  still  largely  used  in  the 
United  States,  is  the  Wardwell  Channelling  machine.  It  is 
an  appliance  in  which  steam  power  replaces  manual  labour  in 
working  jumpers.  Three  or  five  chisels  are  arranged  side  by 
side,  and  are  lifted  and  dropped  by  a  steam  cylinder  so  as  to 
chip  out  a  vertical  groove.  Smaller  machines  have  now  been 
brought  out  by  the  IngersoU  and  Sullivan  Companies. 

Instead  of  chipping  out  a  long  groove,  it  is  suflScient  in 
many  cases  to  bore  out  a  series  of  holes  along  a  given  line,  and 
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tben  break  down  tlie  intervening  partitions  witli  a  special  tool. 
Macliines  for  this  purpose  are  largely  used  in  the  United  States. 
A  large  circular  .saw  mounted  npon  a  suitable  carriage  which 
cuts  vertical  groves  30  inches  deep  is  likewise  of  American  con- 
struction. One  of  the  most  ingenious  groove  cutters  is  Wilmart's 
wire  saw  (Fig.  2)  which  has  been  employed  with  success  at  a 
Belgian  marble  quarry  for  upwards  of  ten  years.  Three  iron 
or  soft  steel  wires,  each  a  quarter  of  an  inch  in  diameter,  are 
twisted  into  a  strand  and  are  made  to  form  a  long  endless  cord,  - 
A  C  D  F,  which  is  drawn  by  machinery  over  the  surface  of  the 
rock  K  L,  whilst  sand  and  water  are  fed  on  to  it  continuously. 
Tlie  sharp  grains  of  sand  are  caught  in  the  interstices  between 
the  wires  and  as  they  are  dragged  along  they  cut  the  stone 
which  lies  in  their  path.     Then  pulleys  which  guide  the  wire 


saw  are  fixed  upon  frames  in  little  pits  H  G  specially  excavated 
for  the  purpose  at  each  end  of  the  cut,  and  are  duly  lowered 
as  tlie  work  proceeds  so  as  to  keep  the  wire  cord  upon  the  bottom 
of  the  groove.  Plates  I.  and  II.  (p.  136)  show  the  vertical  faces 
of  rock  left  by  the  cuts  of  the  wire  saw,  and  in  the  centre  of  the 
former  is  a  detached  block  of  marble  which  is  being  sawn  in 
half  by  one  of  the  cords  in  the  pit.  When  the  cutting  process 
began  the  wire  would  have  been  running  along  the  line  I  J. 

Two  other  special  methods  of  excavation  deserve  mention, 
viz.,  processes  depending  upon  the  action  of  heat  and  upon  the 
action  of  water. 

It  is  probable  that  "  fire-setting  "  is  one  of  the  oldest  forms 
of  mining  and  quarrying,  and  in  spite  of  the  discovery  of  the 
new  and  more  powenul  explosives  it  has  not  entirely  died  out. 
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tie  effect  of  the  fire  is  to  crack  and  split  the  rock  and  to  render 

easilv  removable  by  the  pick,  crowbar  or  wedge. 

In  the  island  of  Naxos  emery  is  rjuarried  exclusively  by  6re- 
settiag.  A  pile  of  brushwood  is  heaped  up  aj^ainst  the  rock 
Riid  lighted.  When  it  has  burnt  out  in  aoout  two  or  three 
hours,  water  is  thrown  upon  the  heated  rock  and  the  sudden 
chilling  produces  fractures  which  enable  lumps  of  emerj'  to  be 
got  out  easily.  .Tadc  is  quarried  in  Burmah,  and  stone  in  India 
in  the  same  fashion. 

Water  serves  a  useful  purpose  for  getting  china  clay  in 
Cornwall  and  Devon.  The  gi-anite  in  these  counties  is  some- 
times thoroughly  decomposed,  owing  to  the  conversion  of  the 
felspar  into  kaolin.  Where  the  existence  of  such  a  mass  of 
suitably  decomposed  rock  has  been  proved,  the  overburden  is 
stripped  off  and  a  shaft  sunk ;  its  bottom  is  put  into  communi- 
cation by  a  tunnel  with  another  shaft,  sunlt  in  the  adjacent 
bard  granite  and  fitted  with  pumps.  Water  is  led  on  to  the  soft 
decomposed  granite  which  the  workman  loosens  with  a  pick ;  the 
milky  stream  flowing  away  from  the  working  face  is  led  into  a 
settling  pit  near  the  top  of  the  firat  shaft,  where  it  deposits 
coarse  grains  of  quarts.  It  now  drops  down  the  shaft,  runs 
along  the  tunnel,  is  pumped  uji  to  the  surface  and  led  away  to 
settling  pits. 

Th.>  bydi-fiiilic  nilTtinir  of  the  Uiiiti-d  St:,te>^  is  carried  on  by 
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playing  upon  banks  of  gold-bearing  gravel  with  jets  of  water 
under  considerable  pressure.  Vast  works  are  undertaken  to 
provide  adequate  supplies  of  water,  which  is  stored  in  high 
reservoirs,  created  by  artificial  dams,  and  then  led  for  miles  by 
ditches  to  the  points  where  it  is  required.  Valleys  are  crossed 
by  iron  pipes  or  by  troughs  carried  oy  trestles. 

The  huge  jet  of  water  issuing  from  a  nozzle  under  the  con- 
trol of  a  workman  is  directed  against  some  part  of  the  gravel 
bank  and  made  to  undermine  it  (Fig.  3).  Great  masses  fall 
and  are  disintegrated  by  the  spouting  water;  the  result  is  a 
muddy  stream,  which  flows  away  hurrying  along  with  it  sand, 
gravel  and  boulders,  and  all  the  gold.  It  is  conducted  into 
long  lengths  of  wooden  troughs,  specially  arranged  for  catching 
the  gold  by  the  aid  of  quicksilver. 

These  two  processes  oy  fire  and  by  water  are  exceptional.  I 
now  proceed  to  say  a  few  words  about  the  ordinary  methods  of 
arranging  the  quarry  workings. 

4.— Methods  of  Arranging  the  Workings. 

As  already  stated,  the  mineral  may  be  quarried  in  two  ways : 

1.  By  pits  open  to  the  sky. 

2.  By  underground  mining. 

The  shape  assumed  by  the  actual  excavation  must  depend 
greatly  upon  the  nature  of  the  mineral  and  its  solidity.  Hard 
solid  rock,  like  limestone  or  granite,  may  be  allowed  to  stand 
up  in  high  and  almost  vertical  faces,  whereas  less  stable 
materials,  such  as  clay  and  sand,  would  slip  in  or  run  in  if  one 
tried  to  treat  them  in  like  manner. 

A  very  simple  process  of  working  is  that  adopted  in  Chili  for 
obtaining  nitrate  of  soda.  The  impure  nitrate  (caliche)  is  found 
in  beds  from  six  inches  to  twelve  feet  thick  beneath  a  covering 
of  hard  conglomerate  (costra)  from  one  to  ten  feet  thick.  A 
small  shaft  is  sunk  a  little  below  the  bottom  of  the  caliche,  and 
enlarged  in  order  to  receive  a  charge  of  slow-burning  powder 
made  on  the  works.  The  explosion  loosens  and  breaks  up  the 
ground  over  an  area  about  twenty  yards  in  diameter.  The 
hard  overlying  stratum  of  costra  is  then  easily  removed,  and 
the  caliche  is  broken  up  into  lumps,  which  are  taken  to  the 
lixivating  and  crystallising  works. 

Working  in  steps,  stopes,  terraces,  benches,  lifts,  or  galleries, 
for  all  the  terms  are  used,  may  be  looked  upon  as  the  typical 
method  of  quarrying,  and  we  may  find  examples  in  the  case  of 
manv  kinds  of  ores  and  stones. 

Fig.  4  shows  part  of  the  great  opencast  at  Rio  Tinto,  a  huge 
open  pit  from  which  cupriferous  iron  pyrites  is  quarried  in  steps 
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or  terraces  33  feet  to  50  feet  high.  Only  the  middle  of  the 
pit  is  worked  for  ore ;  the  upper  terraces  are  cut  oat  in  barren 
smronnding  rocks,  which  have  to  be  removed  in  like  manner 
ID  order  to  prevent  disastrous  and  dangerous  falls  of  the 
sides. 


A,  oapmu  PTTlHti    B,  *J>Mt  C,  porhjrj. 

The  great  Penrhyn  slate  quarry  near  Bangor  is  well-known  to 
ail  tourwU  in  North  Wales  (Plate"  III)  p.  136.  The  valuable  slate 
and  the  valueless  overburden  are  both  taken  away  by  a  series  of 
terraces  on  an  average  60  feet  high  by  30  feet  wide. 

The  lead-bearing  sandstone  of  Mechemich  was  at  one  time 
worked  opencast  on  a  very  extensive  scale.  At  the  present  time 
the  underground  workings  are  of  more  importance. 

The  famous  iron  ore  m  Styria  is  mainly  worked  opencast,  or 
to  use  what  is  now  the  legal  expression  in  this  country,  is 
"quarried."  There  are  in  all  nearly  fifty  terraces,  in  fact  the 
workings  may  be  looked  upon  as  a  gi^ntic  flight  of  st^rs  1,500 
feet  high,  the  tread  of  each  step  being  on  an  average  36  feet. 
These  workings  in  Styria  produced  in  1891,  about  three- 
quarters  of  a  million  tons  of  iron  ore. 

If  the  rock  is  firm  enough  to  stand  alone  for  a  great  height, 
it  is  sometimes  taken  down  in  one  vei'tical  slice,  without  making 
a  series  of  steps.  The  general  appearance  of  Mulberry  tin 
mine  near  Boamin  in  Cornwall  is  shown  in  Fig.  5.  Men 
standing  at  A  bore  and  blast  holes  which  throw  the  rock  to  B, 
under  which  a  tunnel  has  been  driven  with  nn  opening  0, 
nsaallr  covered  with  timber.  A  waggon  is  then  run  in  and  is 
qaickly  and  cheaply  filled. 

Much  chalk  is  quarried,  in  the  neighbourhood  of  Rochester 
for  instance,  in  a  somewhat  sunilar  fashion. 


A  last  method  of  quarrying  is  by  gigantic  blasts,  which  bring 
down  thousands  of  tons  of  stone  at  a  time.  It  is  practised  in 
some  limestone  quarries  in  this  countiy,  both  in  North  Wales 


and  in  Derbyshire  A  tunnel  is  driven  in  to  the  face  of  the 
quarry,  and  a  chamber  is  excavated  for  the  reception  of 
explosives  The  tunnel  is  now  filled  up  with  earth,  or  masonry, 
or  both,  and  the  charge  is  fired  by  a  long  fuse,  or  by  electricity. 
The  result  is  the  displacement  of  thousands  of  tons  of  rock,  the 
clearing  away  of  which  may  occupy  the  quarrymen  many 
months. 

Fig.  (J  explains  how  this  process  was  applied  in  quarrying 
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limestone  near  Messina ;  a  charge  of  31  cwt.  of  powder  in  bags 
was  placed  in  a  special  chamber  at  the  end  of  the  tunnel, 
driven  into  the  face  of  the  quarry,  and  the  tunnel  having  been 
duly  tampedy  the  powder  was  fired,  bringing  down  no  less  than 
100,000  cubic  yards  of  rock.  ABC  shows  the  original  out-- 
line  of  the  face  of  the  quarry,  the  dotted  line  A  B'C  gives 
the  outline  after  the  explosion.  Granite  has  been  quarried 
at  Baveno  on  the  Lago  Maggiore  in  a  like  manner.  In 
1886  a  monster  blast  of  17^  tons  of  gunpowder  and  half  a  ton. 
of  Nobel's  dynamite  were  exploded  simultaneously,  displacing 
500,000  cubic  yards  of  granite.*  Twenty  or  thirty  blocks  of 
from  1,000  to  6,500  cubic  yards  each  were  carried  fully  300 
yards  by  the  explosion.  A  block  of  6,500  yards  would  be 
represented  by  a  cube  of  55  feet  on  the  side. 

As  will  be  naturally  understood,  the  task  of  removing  waste 
rock  or  earth  often  lying  above  the  useful  mineral  increases 
with  the  thickness,  until  at  last  a  point  is  reached,  when  it  will 
no  longer  pay  to  work  the  quarry  open.  The  quarry  owner 
then  endeavours  to  devise  some  method  of  excavating  the 
valuable  material  by  itself,  leaving  the  waste  rock  as  a  roof. 
This  leads  him  to  true  underground  mining,  which,  from  a 
strictly  legal  point  of  view,  is  beyond  the  scope  of  my  lecture. 
However,  when  stone  is  obtained  from  such  excavations,  they 
are  popularly  known  as  quarries,  and  on  this  account  they 
deserve  a  word  of  mention. 

As  the  material  quarried  is  usually  of  small  intrinsic  value, 
the  cheapest  method  of  supporting  the  roof  is  to  leave  portions 
of  the  deposit  unworked.  This  method  is  employed  in  working 
slate  at  Festiniog  in  Merionethshire.  The  beds  of  slate  are 
sometimes  more  than  120  feet  thick,  and  are  worked  by 
chambers  separated  one  from  the  other  by  thick  partitions  of 
rock ;  in  other  words,  a  huge  wall  of  slate,  30  or  40  feet  thick, 
is  left  standing  between  every  two  chambers  of  like  dimensions. 
Two  or  three  beds  may  be  worked  one  above  the  other,  care 
being  taken  that  the  position  of  the  pillars  shall  coincide.  The 
chambers  themselves  are  huge  caverns,  the  roof  of  which  may 
be  more  than  100  feet  above  the  heads  of  the  workmen. 

Wales  is  not  the  only  part  of  the  world  where  slate  is  obtained 
in  underground  quarries.  France  and  Germany  afford  examples 
of  similar,  or  somewhat  similar,  workings.  At  the  slate  quarries 
near  Fumay  on  the  Meuse,  and  Rimogne,  near  Meziires- 
Charleville,  the  men  fill  up  the  chambers  with  rubbish,  and 
stand  upon  it  while  at  work.     (Plate  IV.,  p.  136.) 


*  Chambers'  Journal. 
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5. — Transport. 

A  word  must  be  said  about  the  methods  of  bringing  the 
product  of  the  quarry  from  the  workings  to  the  places  where  it 
is  made  fit  for  sale. 

These  methods  vary  very  considerably  according  to  the 
situation  and  size  of  the  workings.  In  some  places,  as  already 
mentioned,  the  mineral  is  loaded  in  the  quarry  directly  into 
railway  trucks  and  sent  away  without  any  preluninary  treat* 
ment  whatever ;  in  others  it  is  lowered  down  the  sloping  sides 
of  mountains  or  raised  from  deep  pits.  At  the  celebrated 
Carrara  quarries  blocks  weighing  from  ten  to  forty  tons  each 
are  lowered  in  a  very  primitive  fashion  down  rough  inclined 
planes  by  means  of  ropes  twisted  round  posts,  which  are  set  up 
at  regular  intervals.  The  usual  method  is  to  construct  sell- 
acting  inclines,  the  weight  of  the  descending  loaded  wagons 
drawing  up  the  empties. 

When  the  quarry  is  a  pit  which  cannot  be  tapped  by  a  tunnel, 
the  mineral  may  be  drawn  up  inclined  planes  by  any  available 
source  of  power,  or  it  may  be  lifted  by  a  crane  or  an  aerial  incline. 
This  latter  device  is  largely  used  in  North  Wales  and  in  Scotland, 
where  it  is  known  as  the  '^Blondin"  (Plate  V.,  p.  136).  It  has 
the  advantage  of  being  easily  and  cheaply  erected,  and  of  being 
capable  of  picking  up  the  load  of  mineral  at  various  parts  of  the 
bottom  of  the  pit.  Fig.  7  will  explain  how  it  works.  A  stroni; 
cable  (A  D)  is  fixed  across  the  top  of  the  pit,  and  a  cradle  (E) 
with  two  grooved  pulleys  runs  upon  it.  The  cradle  has  a  wire 
rope  (F)  attached  to  it,  by  means  of  which  it  can  be  lowered 
along  the  cable  so  as  to  take  up  any  position  upon  it.  A  second 
rope  (I)  passes  from  the  wincling  drum  to  a  large  pulley  (H) 
hanging  from  the  cradle,  and  then  makes  its  way  down  to  a 
second  large  pulley  (K)  to  which  is  attached  an  iron  box  for 
carrying  the  load.  If  the  cradle-rope  (F)  is  stopped  and  the 
load-rope  (I)  let  out,  the  lower  pulley  (K)  descends  with  its 
box  (L)  to  the  bottom  of  the  quarry.  This  is  filled  and  the 
load-rope  (I)  is  wound  up  again.  The  load  ascends,  but  when 
the  moving  pulley  (K)  approaches  its  neighbour  (H),  the  cradle- 
rope  (F)  is  wound  up  at  precisely  the  same  speed  as  (I),  conse- 
quently the  hanging  load  is  drawn  along  the  line  of  the  cable, 
and  is  landed  at  any  convenient  place  (M)  near  the  edge  of 
the  pit. 

6. — ^Preparation  of  the  Mineral  for  the  Market. 

As  a  rule  the  mineral  coming  away  from  the  quarry  requires 
treatment  of  some  kind  before  it  is  brought  into  a  condition  fit 
for  the   purchaser.       Considering  the   variety  of   substances 


[Kemnny  (irnnite  Quarry,  Aberdeensliire.  Tlie  picture  rhoWB  t 
"  Blanilin  "  raieing  a  load  of  stone,  the  ateain  crane  at  the  bottom  of  the  pit  J 
For  shifting  blocks  before  and  sfl«r  they  have  been  dreBteiJ,  and  the  at«ps  fori 
Ui«  dcecoDl  and  oacent  of  tlie  workm 
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Pholo'jrajihnl  by    H'/L.S'O.V,  of  AlMtrdait. 
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wliich  are  quarried,  viz.,  metallic  ores,  gems,  and  all  kinds  of 
stones,  it  would  be  impossible  fur  me  in  the  limiti  of  this  lecture 
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even  to  hurry  throuffh  all  the  processes  which  are  in  use.  The 
great  subject  of  ^*  aressing "  could  not  be  dealt  with  properly 
m  less  than  a  dozen  lectures.  I  shall  therefore  limit  myself  to 
mentioning  a  few  of  the  purely  mechanical  processes  employed 
in  the  case  of  stone. 

One  important  branch  of  the  preparation  of  stone  for  the 
market  is  the  manufacture  of  "  setts '  or  paving  stones.  Plate 
VI.,  p.  136,  shows  how  the  Scotch  workman,  sitting  down  at  his 
work,  by  dexterous  blows  of  a  hammer,  which  has  a  slightly 
concave  face,  splits  the  blocks  across  so  as  to  form  the  paving 
stones  he  requires.  The  Carnarvonshire  man  stands  and  does 
his  work  in  a  bent  posture. 

The  manufacture  of  road-metal  is  carried  on,  on  an  enormous 
scale  in  the  Charnwood  Forest  district  of  Leicestershire,  and 
likewise  at  Penmaenmawr  in  North  Wales.  The  blocks  of 
stone  coming  from  the  quarry  are  first  reduced  in  size  by  a 
stonebreaker,  that  is  to  say,  a  machine  with  two  huge  jaws, 
which  crack  the  stone  just  as  we  should  a  nut  with  the  teeth ; 
the  broken  stone  then  falls  between  two  revolving  toothed 
rolls;  the  stone  is  once  more  cracked  and  has  simply  to  be 
passed  through  sieves  in  order  to  be  separated  into  the  different 
sizes  required  for  various  trade  purposes. 

In  the  case  of  slate,  the  blocks  coming  from  the  quarry, 
sometimes  weighing  a  ton  or  two,  are  split  by  wedges  into  slabs 
about  3  inches  thick,  which  are  sawn  across  into  the  lengths 
required  and  then  skilfully  split  by  thin  chisels.  The  thin 
sheets  are  ''dressed"  into  the  well-known  rectangular  shape, 
either  by  hand  choppers  or  knives  worked  mechanically. 

7. — Accidents. 

Quarrying  is  usually  reckoned  as  a  dangerous  occupation, 
and  no  doubt,  as  a  rule,  it  may  be  fairly  spoken  of  as  such. 
But  what  is  to  be  our  standard  of  a  dangerous  occupation? 
Speaking  roughly,  I  think  an  occupation  may  be  called  dan- 
gerous when  on  an  average  one  person  per  1,000  employed  is 
killed  annually  by  accident.  At  the  present  moment  we  have 
no  figures  by  which  we  can  ascertain  the  death-rates  at 
quarries  in  the  United  Kingdom  generally,  such  as  are  pub- 
lished annually  in  the  case  of  mines ;  but  a  few  statistics  for 
special  counties  and  quarries  were  prepared  for  the  report  of 
tne  Departmental  Committee,  which  sat  last  year  to  enquire 
iu&xy  quarrying  and  its  dangers.  This  report  showed  that  in 
workinig  the  open  slate  quarries  of  Carnarvonshire,  the  average 
annual  death-rate  from  accidents  for  the  t«n  years  lb^3  to 
1 892  wiis  1*53  per  1000  persons  employed ;  it  also  showed  that 
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the  two  largest  quarries,  viz.,  Penrhyn  near  Bangor,  and  the 
Dinorwic  near  Llanberis,  had  the  unusually  low  death-rates  of 
0'76  and  0'71  per  1,000  for  the  same  period.  Some  of  the 
others  had  a  very  heavy  death-roll  of  2  to  3  per  1,000,  and 
even  more. 

The  accidents  happen  in  various  ways  :  stones  fall  on  to  the 
workmen  unexpectedly,  or  in  other  cases  pieces  of  rock  which 
are  being  brought  down  by  the  workman  slide  or  roll  in  an 
unexpected  manner,  and  catch  the  unfortunate  man  when  he 
thinks  that  there  is  no  danger.  Blasting  accounts  for  many 
casualties :  shots  go  off  while  they  are  being  rammed ;  fuses 
hang  fire,  and  the  charge  explodes  when  the  man  returns  to 
see  what  is  amiss ;  men  are  struck  from  not  retiring  to  safe 
shelters. 

The  death-rate  of  the  underground  slate  quarries  of  Merioneth- 
shire is  somewhat  higher  than  that  of  the  open  quarries  of 
Carnarvonshire,  viz.,  1*93  for  the  nineteen  years,  1875  to  1893. 
This  is  not  surprising  considering  the  danger  due  to  unexpected 
falls  of  rock  from  the  roof  or  sides  of  the  huge  caverns  in  which 
the  men  work. 

It  is  interesting  to  compare  quarrying  with  other  occupations, 
such  as  engineering  works,  railways,  and  shipping. 

I  scarcely  think  it  likely  that  the  death-rate  from  accidents 
of  the  Carnarvonshire  slate  quarriers  will  be  greatly  exceeded  in 
any  large  districts,  when  figures  are  taken  over  a  period  of  at 
least  ten  years.  I  base  this  statement  upon  the  fact  that  1*3  per 
1000  18  the  rate  for  the  stone  quarries  in  Carnarvonshire  for 
the  ten  years  1883  to  1892,  ana  that  a  four  years'  average  at 
Mountsorrel,  in  Leicestershire,  gives  1'6.  For  our  purpose 
we  may  assume  that  a  death-rate  of  1*5  per  1000  persons 
employed  in  and  about  quarries  is  somewhere  near  the  mark. 

According  to  oiBcial  or  authoritative  statistics  we  get  the 
following  figures : — 

Quarrying.  ''''^^Ih^''" 

Years.  perBons  employed. 

Open  slate  quarries  in  Carnarvon- 
shire    1883—1892  1-53 

Penrhyn  slate  quarry,  nr.  Bangor        „  „  0*76 

Dinorwic  slate  quarry,  nr.  Llanberis        „  „  0*71 

Open  slate  (quarries  in  Carnarvon- 
shire, omitting  Dinorwic  and 
Penrhyn   „  „  282 

Stone  quarries,  Carnarvonshire  ...         „  „  1*30 
Moantsorrel  stone  quarries,  Lei- 
cestershire          1890—1894         1-67 
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Mininn  Average  Ann.  Oe^th- 

Years.  penone  empk^ad. 

All  persons  employed  at  the  mines 
under  the  Coal  Mines  Act  above 

and  below  ground     1873—1882         2-24 

Ditto.  ditto        ......      1883—1892         1-81 

All  persons  employed  at  the  mines 
under    the    Metalliferous    Act 

above  and  below  ground 1873—1882  1  -62 

Ditto  ditto         1883—1892         1-44 

Engineering  Works. 

Construction   of  the   Manchester 

Ship  Canal    1887—1892         2-48 

Construction    of    Tower    Bridge. 

London 1886—1894        2-90 


Railways. 
All  the  Railway  servants  of  the^ 


United  Kingdom  (accidents  in 
which  the  movement  of  vehicles 
was  concerned) 


1870,  1873, 1877>  ,  .« 
^  &  1880—1892  ;  ^  ^^ 


Shipping, 

Crews  of  British  Merchant  ships       1871—1880       13-45 
Ditto  ditto  ...       1881—1890       11-04 


8. — Diseases. 

It  is  scarcely  wise  on  the  part  of  a  layman  to  discourse  upon 
the  diseases  to  which  the  quarryman  is  specially  liable  ;  and  even 
the  medical  man  will  have  some  difficulty  in  formulating  any 
broad  statements  about  quarrymen  generally,  whether  as  regards 
accidents.  How  can  we  compare,  for  instance,  the  workman  in 
the  shallow  brick-earth  pits  in  Kent,  digging  a  soft  material 
which  crumbles  in  its  fall  and  rejoicing  in  comparatively  dry 
climate,  with  the  worker  upon  mountain  sides  in  Wales  exposed 
to  mist  and  rain,  and  threatened  by  the  fall  of  huge  rocks.  The 
latter  is  liable  to  diseases  brought  on  by  damp,  and  to  accidents 
caused  by  the  depth  of  the  excavation  and  nature  of  the 
materials  handled  by  him.  Both  the  English  brick-earth  digger 
and  the  Welsh  slate-getter  are  legally  workers  in  quarries,  and 
yet  the  conditions  of  their  labour  are  most  dissimilar.  A^ain,  it 
is  most  difficult,  if  not  impossible,  to  eliminate  the  effect  of 
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original  fitness  for  the  employTnent.  It  has  been  well  shown  and 
pointed  out  by  Dr.  Ogle  that  the  weaklings  of  a  family  do  not 
choose  snch  an  occupation  as  quarrying.  Therefore,  if  in  any 
given  case  the  quarry  men  show  a  lower  death-rate  from  disease 
than  the  average  inhabitants  of  the  district,  it  by  no  means 
follows  that  quarrying  is  a  healthy  occupation ;  the  quarryman 
may  have  a  longer  life  than  his  neighbours,  because  lie  started 
less  heavily  handicapped  in  life's  race  by  his  constitution.  On 
the  other  hand,  if  we  find  the  quarryman  dying  earlier  than  his 
neighbours,  we  may  safely  assume  that  there  is  something  in  the 
occupation  or  its  surroundings  which  shortens  life,  because 
otherwise  we  should  not  find  those  who  started  life  with 
the  best  show  of  health,  and  the  best  prospect  of  longevity, 
giving  way  to  those  who  originally  had  no  expectation  of 
winning  the  race. 

Dr.  Ogle's  conclusions  refer  to  stone  and  slate  quarriers,  or 
rather  to  the  average  of  a  certain  number  whom  he  has  chosen 
from  various  parts  of  the  Kingdom  as  examples.  He  un- 
doubtedly finds  a  high  comparative  mortality  figure ;  but  after 
all  it  is  precisely  the  same  as  that  of  the  medical  man.  He 
attributes  the  high  mortality  in  part  to  the  accidents,  and  in 
part  to  diseases  of  the  respiratory  organs  caused  by  the 
inhalation  of  dust.  I  do  not  think  that  trie  last  word  has  been 
spoken  upon  this  subject,  and  as  regards  Wales  I  prefer  holding 
my  hand  until  further  investigations  have  been  made.  I  believe 
that  there  is  a  wide  scope  for  the  Medical  Officers  of  Health  to 
investigate  the  healthiness  or  unhealthiness  of  the  principal 
occupations  of  their  respective  districts.  When  this  has  been 
done  in  the  case  of  quarrying,  we  shall  have  better  data  for 
forming  opinions  than  exist  at  present. 

9. — ^Laws  affecting  Quarries. 

A  word  in  conclusion  respecting  the  laws  which  affect 
quarries.  The  subject  may  be  rather  a  dry  one,  but  it  is  well 
that  the  rudiments  of  it  should  be  understood  by  all  who  arc 
about  to  study  any  future  statistics  relating  to  the  sabject. 
Something  has  already  been  said  on  the  matt-er  when  discussing 
the  definition  of  quarries.  I  then  mentioned  that  an  Act  had 
been  passed  this  year  called  the  Quarries  Act,  which  comes  into 
force  upon  the  first  of  January,  1895.  All  workings  any  part  of 
which  is  more  than  20  feet  deep  will  be  transferred  from  the 
Factor}' Department.,  and  placed  under  the  Inspectors  of  Mines, 
who  will  at  the  same  time  have  the  powers  of  Inspectors  of 
Factories,  and  whose  business  it  will  be  to  carry  out  the  pro- 
visions of  the  Factory  and  Workshop  Acts,  and  of  Special  Rules 
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framed  under  the  Quarries  Act.  We  shall,  therefore,  after  the 
1st  of  January,  1895,  have  no  fewer  than  three  different  kinds 
of  quarries  in  the  Kingdom. 

1.  Open  quarries  less  than  20  feet  deep,  retained  under  the 
Inspectors  of  Factories. 

2.  Open  quarries  more  than  20  feet  deep,  placed  under  the 
Inspectors  of  Mines. 

3.  Underground  quarries,  which  are  legally  mines  and  are 
subject  to  the  Mines  Regulation  Acts. 

Conclusion. 

One  of  my  principal  objects  in  this  lecture  has  been  to 
explain  by  actual  examples  the  many-sidedness  of  the  subject 
of  quarrying,  and  to  pomt  out  some  of  the  pitfalls  which  may 
beset  the  enquirer,  wno  is  not  aware  what  the  term  "quarry'* 
includes.  Another  point  is  that  I  should  prefer  to  wait  a  few 
years  before  dogmatizing  too  much  about  the  accidents  or 
diseases.  I  tliink  that  there  is  still  much  work  to  be  done 
before  we  arrive  at  a  full  knowledge  of  the  good  and  evil  of 
the  quarryman's  occupation. 
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"IS  SEWEE  AIR  A  SOURCE  OF  DISEASE?" 

Two  reports  have  recently  been  presented  to  the  Main  Drainage 
Committee  of  the  London  County  Council,*  which  deserve  the 
serious  consideration  of  those  engaged  in  sanitary  work  or  public 
health  administration.  In  the  first  series  of  experiments  sewer  air 
was  examined  as  to  the  amount  of  carbonic  acid  gas,  and  the  numbers 
of  micro-organisms  contained  in  it.  In  the  second  series,  undertaken 
conjointly  by  Mr.  Parry  Laws  and  Dr.  Andrewes,  the  relationship 
between  the  micro-organisms  of  sewage  and  those  of  sewer  air  was 
made  the  subject  of  study,  and  special  observations  were  made  on  the 
presence  or  absence  of  the  bacillus  of  typhoid  fever  in  sewage.  It 
will  be  necessary  to  describe  shortly  the  methods  pursued  in  these 
investigations,  and  their  results. 

In  the  first  series,  the  sewer  chosen  for  experiment  was  that  known 
as  the  King's  Scholars'  Pond  sewer,  which  runs  in  a  straight  line 
under  the  Green  Park,  from  Piccadilly  in  the  north  to  Buckingham 
Palace  Road  in  the  south.  It  is  barrel-shaped-,  being  11  feet  high  and 
9  feet  wide;  and  its  length  is  300  yards.  It  is  ventilated  by  open 
gratings  in  the  crown  of  the  sewer,  placed  in  the  turf  at  distances  of 
about  50  yards  apart.  This  sewer  was  constructed  some  120  years 
ago. 

There  are  two  entrances  to  the  sewer,  one  close  to  PiccadiUy  and 
the  other  about  200  yards  further  south  in  Green  Park.  A  wooden 
staging  was  erected  across  the  sewer  a  few  feet  from  this  second 
entrance,  by  which  Mr.  Laws  gained  access  to  the  sewer.  The 
staging  supported  the  apparatus  for  the  collection  of  the  samples. 
No  lateral  sewers  or  house  drains  enter  the  King's  Scholars'  Pond 
Sewer  from  one  end  to  the  other,  and  the  air  which  gained  access  to 
the  sewer  had  a  distance  of  from  40  to  60  yards  to  travel  either  way 
before  reaching  the  staging. 

Eight  experiments  were  made  extending  over  a  period  from  August 
14th,  1891,  to  October  27th,  1891.  The  carbonic  acid  of  the  sewer 
air  was  found  to  vary  from  4*40  as  a  minimum  to  16*04  vols,  as  a 
maximum  per  10,000  vols,  of  air,  giving  an  average  for  eight  estima- 
tions of  9*18  vols,  per  10,000,  the  carbonic  acid  of  the  outer  air 
varying  during  the  same  period  from  2*54  as  a  minimum  to  3*18  as 
a  maximum  per  10,000  vols.  In  five  out  of  seven  determinations 
the  number  of  micro-organisms  in  sewer  air  was  less  than  in  the 
outer  air,  in  the  other  two  cases  greater  than  in  the  outer  air,  but  the 
excess  was  due  almost  entirely  to  moulds  and  not  to  bacteria.     A 


*  Report  on  8«wer  Air  Investigations,  by  J.  Parry  Laws,  F.I.C.,  7th  Dec, 
1883.  Beport  on  the  Result  of  Investigations  of  the  Micro-organiRms  of 
Sewam,  by  J.  Parry  Laws,  F.I.C.,  and  F.  W.  Andrewes,  M.B.,  M.R.C.P., 
DPJU  13th  Pec.,  1894. 


144  EEYIBWS. 

decrease  in  the  number  of  micro-organisms  in  fresh  air  was  followed 
by  a  decrease  in  the  number  of  micro-organisms  in  the  sewer  air. 
The  average  number  of  micro-organisms  in  10  litres  of  outer  air 
was  52,  31  being  moulds  and  21  bacteria.  The  average  number  of 
micro-organisms  in  sewer  air  was  61, 51  being  moulds  and  10  bacteria. 

Certain  experiments  were  also  made  to  determine  the  effects  of 
splashing  of  the  sewage  on  the  micro-organisms  in  sewer  air.  The 
splashing  was  effected  by  continuously  filling  (with  sewage)  shoots 
placed  at  about  the  middle  line  of  the  sewer  and  at  varying  distances 
from  the  apparatus,  the  object  being  to  imitate  and  estimate,  as 
nearly  as  possible,  the  disturbing  effect  of  a  house  drain  delivering 
into  a  sewer,  but  without  violent  splashing.  Previous  experimenters 
had  shown  that  if  the  splashing  is  sufficiently  violent  to  produce  a 
very  fine  state  of  division  of  the  sewage,  organisms  will  be  carried 
some  distance  in  the  sewer  air,  even  50  to  60  yards.  Mr.  Laws' 
experiments  as  conducted,  however,  demonstrate  that  a  moderate 
degree  of  splashing  produces  practically  no  effect  upon  the  number 
of  micro-organisms  in  the  sewer  air. 

Mr.  Parry  Laws'  conclusions  from  these  experiments  are  as 
follows : — "  (1.)  The  micro-organisms  in  the  sewer  air  are  related 
to  the  micro-organisms  in  the  air  outside,  and  not  to  the  micro- 
organisms of  the  sewage.  (II.)  In  the  air,  both  within  and  without 
the  sewer,  the  forms  of  micro-organisms  present  are  almost  exclusively 
moulds  and  micrococci ;  the  micro-organisms  of  sewage,  on  the  con-- 
trary,  are  for  the  most  part  bacilli.  Of  the  latter  sometimes  as  many 
as  25  per  cent,  very  rapidly  liquefy  the  gelatine  on  which  they  grow, 
whereas  in  the  whole  course  of  my  experiments  with  fresh  air  and 
sewer  air  I  only  met  with  one  colony,  and  that  a  micrococcus,  rapidly 
liquefying  gelatine.  The  whole  of  my  results  point  unmistakably  to 
the  conclusion  that  the  principal,  if  not  the  only,  source  of  micro- 
organisms in  sewer  air  is  the  air  without  the  sewer,  and  not  the 
sewage  ;  and  they  also  tend  to  prove  that  there  is  very  little  ground 
for  supposing  that  the  micro-organisms  of  sewage,  in  the  absence  of 
violent  splashing,  become  disseminated  in  the  sewer  air." 

Subsequent  experiments  (second  Eeport)  were  undertaken  to 
ascertain  (1)  whether  an  increase  in  the  velocity  of  the  air  current 
in  a  sewer,  beyond  the  limits  met  with  under  ordinary  conditions, 
would  produce  a  concomitant  increase  in  the  number  of  micro- 
organisms. 

Observations  were  made  in  the  air  shaft  erected  at  Pimlico  pump- 
ing station  with  the  object  of  ventilating  the  low  level  sewer. 
Through  the  ventilating  shaft,  which  feeds  the  boiler  furnaces  and 
has  a  diameter  of  2  feet,  sewer  air  is  drawn  at  a  speed  varying  from 
5  to  11  feet  per  second,  according  to  the  condition  and  number  of 
fires  in  use. 

The  average  number  of  organisms  present  in  10  litres  of  this 
sewer  air  (five  determinations)  was  21,  of  which  5  were  moulds  and 
16  bacteria.  The  average  number  of  organisms  present  in  10  litres 
of  outer  air  (three  determinations)  was  30,  of  which  19  were  moulds, 
and  11  bacteria.     "The  results,"  writes  Mr.  Laws,  "conclusively 
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show  that  a  considerable  increase  in  the  velocity  of  the  air  current 
does  not  produoe  an  increase  in  the  number  of  micro-organisms 
found  in  the  sewer  air.^ 

(2).  An  experimental  9-inch  sewer,  80  feet  long,  was  laid  in  a 
suitable  position  in  the  pump-room  at  Pimlico  Station,  and  investi- 
gations were  undertaken  to  ascertain  if  the  conclusions  arrived  at 
from  the  experiments  in  large  sewers  (such  as  the  King's  Scholars' 
Pond  Sewer)  hold  good  for  small  sewers  when  the  How  of  sewage  is 
intermittent,  and  the  velocity  of  the  air  current  variable.  Arrange- 
ments were  made  bj  which  the  9-inch  pipe  sewer  could  be  filled  and 
emptied  of  sewage  as  desired,  and  for  causing  a  current  of  air  to 
traverse  the  pipe,  the  maximum  velocity  obtainable  being  15  feet  per 
second.  Nine  experiments  altogether  were  made  upon  the  air  of  this 
pipe  se\i'er  when  emptied  of  sewage,  and  traversed  by  a  current  of  air 
moving  at  the  rate  of  5  to  1 5  feet  per  second.  The  length  of  time 
during  which  the  pipe  remained  full  of  sewage  varied  from  18  to  29 
hours,  and  the  time  that  was  allowed  to  elapse  between  the  emptying 
of  the  sewer  and  the  collection  of  the  air  samples  for  examination, 
varied  from  24  hours  to  12  days. 

The  average  number  of  organisms  in  10  litres  of  pipe-sewer  air 
was  34,  of  which  19  were  moulds  and  15  bacteria.  The  average 
number  of  organisms  in  10  litres  of  the  air  of  the  pump-room,  in 
which  the  9-inch  pipe  was  situate,  was  33,  of  which  17  were  moulds 
and  16  bacteria.  These  results  show  that  practically  no  micro- 
organisms are  given  off  from  the  walls  of  a  pipe-sewer  which  has 
been  empty,  and  open  to  the  air  at  both  ends,  even  for  so  lengthened 
a  period  as  12  days ;  and  they  are  remarkable  when  we  understand 
that  sewage,  with  which  the  pipe  had  been  continually  filled,  would 
contain  some  three  to  four  million  micro-organisms  per  cubic  centi- 
metre, and  that  immense  numbers  of  these  microbes  must  have  been 
elingine  to  the  internal  walls  of  the  pipe. 

(3)«  Experiment  was  next  made  to  ascertain  what  influence,  if 
any,  stagnant  and  highly  putrescent  sewage  has  upon  the  number  of 
micro-organisms  in  sewer  air. 

The  same  9-inch  pipe-sewer  was  used,  and  was  made  to  hold 
stagnant  sewage  by  means  of  a  dam  occupying  two-thirds  of  the 
sectional  area  of  the  pipe.  The  pipe  was  filled  with  sewage  on 
August  21st,  1893,  both  ends  of  the  pipe  being  kept  open  to  the  air. 
On  August  30th  and  September  1st  solid  sewage  sludge  was  placed 
in  the  pipe,  and  the  open  ends  closed  on  the  latter  day.  The  air  of  the 
pipe  over  the  stagnant  sewage  was  examined  on  August  22nd,  24th, 
and  28th,  September  1st  and  22nd,  and  October  5th  (six  determina- 
tions). 

Contrary  to  what  might  be  expected  the  number  of  micro-organisms 
in  the  sewer  air  was  greatest  on  August  24th.  In  10  litres  of  sewer 
air,  on  that  day,  there  were  123*5  microbes,  of  which  86  were  moulds, 
mod  37*5  bacteria,  The  air  of  the  pump-room  on  this  day  contained 
78  microbes  per  10  litres,  47  being  moulds,  and  31  bacteria.  On 
September  22nd — or  three  weeks  after  the  addition  of  sludge,  and  the 
closure  of  the  ends  of  the  pipe — there  were  only  14*5  microbes  present 
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in  the  sewer  air,  2  of  which  were  moulds,  and  12*5  bacteria;  actually 
less  than  the  air  of  the  pump-room,  which  contained  40  microbes  per 
10  litres.  Again,  on  October  5th  there  were  onlj  19*5  microbeB 
present  in  the  sewer  air,  as  against  15  in  the  air  of  the  pump-room. 

These  results  certainly  tend  to  show,  contrary  to  a  generally 
received  opinion,  that  putrefaction  of  organic  matters  in  a  liquid 
contained  in  a  9-inch  pipe,  does  not  disseminate  microbes  in  the  air 
superjacent  to  the  liquid. 

An  observation  confirmatory  of  the  above  results  was  also  made 
on  the  air  of  a  sewer  in  Fulham,  400  yards  long,  with  an  upper  dead 
end,  and  containing  a  very  large  amount  of  deposit.  This  sewer  was 
in  a  very  filthy  condition,  and  being  practically  without  ventilation, 
its  contained  air  was  exceedingly  offensive.  The  examination  of  the 
sewer  air  was  made  on  September  6th,  on  a  very  warm  day  (tempera- 
ture in  shade  outside  sewer  82®  F. ;  inside  sewer  56^*5  E.),  and 
although  the  C  O2  per  10,000  vols,  of  sewer  air  was  46*33 — i.e.,  ten 
times  the  normal  amount  of  atmospheric  air,  the  number  of  microbes 
in  ten  litres  of  the  air  was  only  12*5,  of  which  one  was  a  mould 
and  11*5  were  bacteria. 

To  confirm  Mr.  Parry  Laws'  contention  that  the  micro-organisms 
of  sewer  air  are  related  to  those  of  the  outer  atmosphere,  and  are  in 
fact  derived  from  the  outer  air  which  gains  access  to  the  sewer  by 
ventilating  openings,  it  was  necessary  to  conduct  an  investigation 
into  the  nature  of  the  microbes  present  in  sewage  itself  under  varying 
conditions.  This  investigation  was  carried  out  by  Mr.  Laws  ana 
Dr.  Andrewes  In  the  year  1894,  and  samples  of  sewage  were  examined 
which  were  taken  from  the  outlet  sewer  to  St.  Bartholomew's  Hospi- 
tal (fresh  sewage)  ;  from  the  Fleet  sewer  in  Farringdon  Street,  under 
Holborn  Viaduct,  which  takes  the  sewage  from  the  districts  of  Hol- 
born  and  Smithfield ;  from  the  outfall  sewer  at  Barking,  which 
represents  the  sum  total  of  all  the  sewage  of  London  north  of  the 
Thames ;  and  from  the  Crossness  outfall  sewer,  which  is  a  similar 
summation  of  all  sewage  south  of  the  Thames. 

The  total  number  of  micro-organisms  present  in  one  cubic  centi- 
metre of  sewage  appears  to  vary  very  largely  according  to  the 
freshness  or  putridity  of  the  sewage,  the  temperature,  and  the 
dilution  with  clean  water  or  rainfall.  Somewhere  between  two  and 
seven  milUons  per  cubic  centimetre  appear  to  be  the  limits,  from  the 
obsen'ations  made. 

Of  more  importance  is  the  nature  of  the  micro-organisms  found  in 
sewage,  and  their  relations  to  those  found  in  sewer  air.  The 
differences  between  the  microbes  of  London  sewage  and  those  found 
in  the  air  of  London  sewers  may  be  stated  as  follows:— (I).  Moulds 
are  only  very  exceptionally  present  in  sewage.  In  sewer  air,  on  the 
contrar}',  moulds  are  the  predominating  feature,  forming  on  an  average 
some  64  per  cent,  of  the  total  colonies  present.  The  proportion, 
however,  varies  according  to  season ;  in  winter  it  may  be  as  low  as 
13  per  cent.,  and  in  summer  as  high  as  82  per  cent. 

(2).  Bacillus  coli  communis — a  normal  inhabitant  of  the  bowels 
of  men  and  animals,  and  a  predominant  organism  in  sewage,  being 
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sometimes  present  to  the  extent  of  200,000  colonies  per  cubic 
centimetre — has  never  been  found  in  sewer  air.  Nor  have  the 
numerous  allies  of  bacillus  coH  communis,  which  in  most  instances 
even  outnumber  the  latter  bacillus  in  sewage.  Sarcina  lutea,  on  the 
contrary,  an  organism  very  common  in  sewer  air  and  fresh  air,  has 
never  been  isolated  from  sewage. 

(3).  The  bacteria  of  sewer  air  consist  mainly  of  micrococci; 
bacilli  forming  but  a  small  proportion  of  the  total  species  found. 
In  sewage,  however,  bacilli  greatly  preponderate  over  micrococci. 

(4).  A  large  proportion  of  the  bacteria  of  sewage  have  the  pro- 
perty of  very  rapidly  liquefying  the  nutrient  gelatine  used  as  a 
cultural  medium.  In  sewer  air,  on  the  contrary,  organisms  rapidly 
liquefying  gelatine  are  found  to  be  practically  absent. 

(5).  The  number  of  micro-organisms  existing  in  sewer  air  appears 
to  be  entirely  dependent  upon  the  number  of  micro-organisms 
existing  in  the  outer  atmosphere  at  the  same  time  and  in  the  same 
vicinity.  As  warm  weather  gives  place  to  colder  weather,  and  the 
number  of  microbes  in  fresh  air  rapidly  decreases,  a  corresponding 
decrease  in  the  number  of  microbes  in  sewer  air  is  noticed,  although 
the  temperature  of  the  sewer  air  and  sewage  suffer  but  a  compara- 
tively slight  variation. 

In  the  face  of  these  results  it  seems  impossible  to  do  otherwise 
than  accept  Mr.  Parry  Laws'  and  Dr.  Andrewes'  conclusions  that, 
under  the  conditions  which  controlled  their  investigations,  there  was 
no  relationship  between  the  organisms  of  sewer  air  and  those  of 
sewage,  and  that  the  source  of  the  former  was  the  fresh  air  gaining 
access  to  the  sewer  by  ventilating  openings,  and  not  the  sewage  or  the 
fiewer  walls  with  which  the  sewage  is  at  times  in  contact. 

From  such  a  premiss,  however,  it  would  not  be  safe  to  reason  that 
iiewer  air  never  contains  injurious  matters,  and  cannot,  therefore, 
constitute  any  source  of  danger  or  injury  to  health. 

Id  the  first  place  it  is  clearly  impossible  that  Mr.  Laws*  experiments 
could  take  account  of  all  the  varied  conditions  to  which  sewage  may 
be  subjected  in  sewers.  We  know  that  at  times  steam,  and  large 
quantities  of  waste  water  at  a  high  temperature,  may  be  injected 
into  sewers  from  manufactories.  Various  chemical  waste  products 
also,  acid  or  alkaline,  occasionally  find  their  way  into  sewers,  and  may 
there  set  up  chemical  decomposition  in  the  sewage,  and  tributary 
flowers  frequently  discharge  their  contents  into  main  sewers  so  as  to 
cause  much  splashing  and  agitation  of  the  sewage.  The  local  effects 
produced  by  these  various  conditions — and  by  others  which  will 
suggest  themselves  to  the  minds  of  those  familiar  with  sewors— 
must  be  investigated  at  length,  before  it  is  possible  to  assert  that  at 
no  times,  and  on  no  occasions,  are  the  micro-organisms  characteristic 
of  sewage  to  be  found  in  the  air  of  sewers. 

Oranting,  however,  for  the  moment  that  such  an  assertion  is 
correct,  even  then  it  by  no  means  follows  that  sewer  air  is  innocuous 
and  powerless  to  affect  human  beings  injuriously.  Mr.  Laws  himself 
recognises  this  when  he  writes:  ''It  is  impossible  to  ignore  the 
aridfDce,  though  it  be  only  circumstantial,  that  sewer  air  in  some 
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instances  has  had  some  causal  relation  to  zymotic  disease.  •  .  • 
"  It  is  quite  conceivable/*  says  Mr.  Laws,  "  though  at  present  no 
evidence  is  forthcoming,  that  the  danger  of  sewer  air  causing  disease 
is  an  indirect  one ;  it  may  contain  some  highly  poisonous  chemical 
substance,  possibly  of  an  alkaloidal  nature,  which,  though  present  in 
but  minute  quantities,  may  nevertheless  produce,  in  conjunction 
with  the  large  excess  of  carbonic  acid,  a  profound  effect  upon  the 
general  vitality." 

Here  is  a  field  for  future  research,  which  it  is  evidently  desirable 
should  be  occupied  without  delay,  and  we  trust  that  Mr.  Laws  and 
his  colleague  Dr.  Andrewes  may  be  enabled  to  continue  their  valuable 
investigations  in  this  direction. 

There  is  also  another  matter  for  consideration,  which  although  it 
does  not  bear  directly  on  the  subject  of  sewer  air  as  such,  has  been 
alluded  to  by  the  authors,  though  they  have  been  unable  to  do  more 
up  to  the  present  than  propound  a  theory  on  the  subject.  Subsoils 
which  have  become  polluted  with  sew^age  may,  they  think,  give  off 
micro-organisms  to  the  subsoil  air  when  the  upper  margin  of  the 
polluted  soil  becomes  sufficiently  dry.  There  are  no  facts  recorded 
to  show  that  such  dissemuiation  of  microbes  into  subsoil  air  does  take 
place ;  but  assuming  that  such  occurrences  are  possible,  and  having 
regard  to  the  frequency  with  which  subsoil  air  in  the  vicinity  of 
dwellings  is  drawn  into  their  interiors,  the  authors  believe  that  some 
of  the  iU-effects  upon  health  ascribed  to  sewer  air  may  have  in  reality 
been  due  to  subsoil  air  derived  from  soil  polluted  by  constant  infil- 
tration of  excremental  matter  through  a  leaky  drain. 

In  practice,  of  course,  it  is  impossible  to  distinguish  between  the 
effects  of  polluted  air  arising  from  the  ground  under  or  around  a  bouse 
and  air  derived  directly  from  defective  drains,  soil  -pipes,  and  sewers. 
A  mere  laboratory  experiment  is  perhaps  inadequate  to  elucidate 
thoroughly  so  delicate  a  point,  as  it  is  impossible  that  any  laboratory 
investigation  could  imitate  sufficiently  closely  the  circumstances  and 
operations  of  nature  on  an  extended  scale;  still  an  investigation, 
which  determined  definitely  that  it  is  possible  for  sewage  microbes  to 
be  disseminated  into  the  air  from  sewage-polluted  soil,  would  have  the 
effect  of  strengthening  very  considerably  the  author's  main  contention 
that  the  air  derived  directly  from  sewers,  being  ordinarily  free  from 
the  microbes  characteristic  of  sewage,  does  not  constitute  any  source 
of  danger  to  health. 

If  this  point  were  proved,  and  it  \(  as  only  a  question  of  defective 
l)Ouse  drainage  acting  as  a  cause  of  disease,  it  might  be  possible  to 
admit  that  in  a  great  many  cases  illness  usually  attributed  to  direct 
emanations  from  defective  drains,  was  in  reality  due  to  the  entrance 
of  subsoil  air  polluted  by  sewage,  inasmuch  as  leaky  drains,  permitting 
sewage  to  percolate  into  the  subsoil,  are  one  of  the  commonest 
features  of  defective  house  sanitation.  But  it  is  impossible  to  narrow 
the  question  diGwa  to  one  of  domestic  sanitation.  Skilled  observers 
have  attributed  outbreaks  of  disease  to  improper  or  insufficient  ven- 
tilation of  public  sewers,  and  to  the  escape  of  sewer  air  into  houses. 

Sir  Gborge  (then  Dr.)  Buchanan  in  his  Eei)ort  on  an  Epidemic  of 


BBYIEWS.  149 

EDterio  Fever  in  Croydon  in  1875  (Appendix  to  Bepoit  M.O.P.C. 
and  L.G.B.,  New  Series,  No.  VII.)  wrote : — 

**  Where  sewers  are  small  and  ill  ventilated,  they  constitute  perfectly 
sufficient  means  for  the  rapid  distribution  of  fever  infection;  and 
places  having  soch  sewers  may  not  only  show  fever  rates  maintained 
as  high  as  before  the  sewers  were  made,  but  they  may  show  as  smart 
outbursts  of  fever  as  are  witnessed  where  conveyance  through  water 
or  milk  is  in  question.  Croydon  itself,  after  it  had  made  its  sewers 
and  before  it  attempted  to  ventilate  them,  had  this  experience.  So  in 
other  instances  that  have  come  under  my  personal  knowledge,  fever 
has  maintained  itself  after  pipe-sewers,  ill  ventilated,  had  been  laid; 
as  in  Bugby,  in  Carlisle,  in  Chelmsford,  in  Penzance,  in  Worthing; 
in  the  last  two  places  breaking  out  in  severe,  sudden,  and  diffused 
epidemics,  without  there  being  any  qutettum  of  other  distribution  than  by 
MewerM,"  (The  italics  are  ours).  With  regard  to  the  epidemic  of 
enteric  fever  at  Worthing  in  1865,  Buchanan  wrote  (9th  Beport, 
M.O.P.C.)  that  the  absence  of  any  provision  for  sewer  ventilation, 
and  the  fact  that  sewer  gases  had  been  forced  up  into  houses 
through  the  traps  of  sinks  and  water-closets,  was  the  cause  of  the 
outbreak,  of  which  a  positive  demonstration  is  afforded  when  it  is 
added,  *'that  the  fever  almost  exclusively  attacked  well-to-do  houses 
on  the  higher  levels,  where  the  water-closets  were  inside  the  houses, 
and  almost  entirely  spared  the  houses,  mostly  of  a  much  poorer  sort, 
situated  on  lower  levels,  where  the  closet  was  put  outside  the  house.  It 
was  not  so  in  the  times  of  cesspools;  then,  these  low-lying  poor 
houses  were  far  more  attacked  with  fever  than  the  others.  Moreover 
the  fever  subsided,  as  soon  as  openings  were  made  into  the  sewers, 
from  certain  houses  where  it  before  maintained  itself  for  months.'* 

Besides  these  Croydon  and  Worthing  epidemics  may  be  men- 
tioned an  outbreak  of  enteric  fever  at  Melton  Mowbray,  traced  by 
Dr.  Blaxall  (Beport  M.O.L.G.B.,  1881)  to  the  occurrence  of  floods 
which  backed  up  the  sewage,  specifically  infected  by  typhoid  evacua- 
tions, in  the  fiat  sewers.  The  air  of  the  sewers  entered  the  houses 
of  the  town  through  untrapped  drain  inlets  and  dry  water-closet 
traps.  Outbreaks  of  enteric  fever  at  Sherborne  in  1873  (Beport 
M.O.P.C.  &  L.G.B.,  No.  II.,  1874)  and  in  1882  (Beport  M.O.L.G.B., 
1882)  were  traced  by  Dr.  Blaxall  to  contamination  of  the  water  in 
water  mains  by  sewer  air,  there  being  direct  communication  between 
the  water  mains  and  the  water-closets  of  houses.  A  similar  state  of 
things  caused  an  outbreak  of  enteric  fever  at  Caius  College,  Cam- 
bridge, in  1874,  investigated  by  Dr.  Buchanan  (Beport  M.O.P.C.  & 
L.0!B.,  No.  II.,  1874) ;  and  there  was  an  epidemic  at  York  in  1884, 
also  traced  by  Dr.  Airy  for  the  Local  Government  Board  to  the 
exhalations  from  unventilated  sewers. 

Besides  these  classical  examples,  many  other  instances  of  out- 
breaks of  enteric  fever  due  to  the  eruption  of  sewer  air  into  houses 
miffht  be  given,  taken  not  only  from  the  reports  of  the  Medical 
Officers  of  the  Local  Government  Board,  but  from  the  writings  of 
Medical  Officers  of  Health  all  over  the  countr}-.  Surely  such  positive 
evidence — circumstantial  it  is  true,  but  still  supported  by  the  opinions 
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of  the  most  skilled  and  experienced  medical  investigators  ^ought 
not  to  be  set  aside  because  certain  negative  evidence  has  been 
adduced  that  the  air  of  sewers  is  remarkably  free  from  the  microbes 
present  in  sewage.  Even  apart  from  the  admitted  difficulty  of 
proving  a  negative,  the  following  considerations  will  show  that  in 
the  present  state  of  knowledge  greater  reliance  ought  to  be  placed 
upon  the  positive  evidence  than  upon  the  negative  demonstrations. 

In  the  tirst  place,  bacteriological  science  does  not  at  present  permit 
of  any  dogmatic  assertion  that  the  microbes  found  in  sewage  are 
pathogenic  organisms,  capable  of  producing  disease  in  man.  The 
bacillus  coli  communis — the  predominant  organism  of  sewage  and 
the  common  microbe  inhabitating  the  bowels  of  men  and  animals — 
is  not  now  believed  to  be  a  pathogenic  organism  or  to  be  capable  of 
developing  pathogenic  properties  by  culti^^ation  in  suitable  media. 
Dr.  Klein  has  clearly  shown  that  although  the  bacillus  coli  is  mor- 
phologically and  culturally  allied  to  the  bacillus  typhosus  of  Eberth 
and  GafEky — the  microbe  which  is  believed  by  many  to  be  the  cause 
of  typhoid  fever — yet  the  bacillus  coli  is  altogether  a  distinct  species, 
and  that  there  has  not  appeared  under  the  many  and  diverse  condi- 
tions of  laboratory  experiments  any  evidence  of  transitional  or  inter- 
mediate forms  between  the  one  and  the  other  species.  (Journal  of 
The  Sanitary  Institute,  Vol.  XV.,  Part  III.,  p.  350.) 

It  may  be  taken  then  for  granted  that,  so  far  as  at  present  known, 
the  bacillus  coli,  so  commonly  found  in  sewage,  is  under  no  circum- 
stances a  disease-producing  organism,  or  capable  of  becoming  such. 
And  the  same  may  be  said  of  the  other  interesting  organisms,  such 
as  the  proteus  cloacinus,  the  baciUus  cloacsd  fiuorescens,  the  bacillus 
fluorescens  stercoralis,  <&c.,  which  have  been  isolated  by  Messrs.  Iawb 
and  Andrewes  from  sewage,  and  which,  if  their  nomenclature  i» 
correct,  appear  to  be  normal  inhabitants  of  the  bowels  of  man.  The 
assumption  of  course  is  that  organisms  commonly  found  in  the 
alimentary  canal  cannet  be  productive  of  harm,  when  re-introduced 
through  the  mouth  and  stomach,  as  they  merely  reinforce  in  numbers 
species  already  existing  therein,  the  presence  of  which  is  perfectly 
compatible  with  health. 

If,  then,  the  microbes  commonly  present  in  sewage  are  accounted 
harmless,  why  should  it  be  held  that  sewer  air  cannot  be  harmful 
because  it  does  not  contain  these  microbes  ?  Surely  this  is  an  irrele- 
vant conclusion.  Those  who  adopt  such  a  line  of  argument,  however, 
rely  upon  the  occasional  presence  in  sewage  of  a  particular  organism 
— the  bacillus  typhosus, — and  upon  the  undoubted  fact  that  sewage 
specifically  contaminated  with  typhoid  fever  evacuations,  which  haa 
caused  pollution  of  water  supplies,  has  originated  outbreaks  of  typhoid 
fever  amongst  the  consumers  of  the  water. 

But  here  again  there  is  no  absolute  certainty — nothing  indeed 
stronger  than  a  probability — that  the  bacillus  typhosus  is  the  vera 
causa  of  typhoid  fever.  Quoting  again  from  Dr.  Klein  (Zor.  «7.),  the 
bacillus  typhosus  is  now  admitted  to  be  almost  constantly  present 
in  the  alimentary  canal,  in  the  mesenteric  glands,  and  in  the  spleen 
of  cases  of  typhoid  fever,  and  is  passed  in  large  numbers  from  the 
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body  of  the  patient  v^jth  the  feces.  The  organism  is  therefore  con- 
stantly associated  with  the  disease,  but  this  constant  association  does 
not  lof^cally  prove  that  the  microbe  is  an  indispensable  antecedent 
(cause)  of  tbe  disease,  or  even  an  antecedent  (one  of  several  causes 
in  conjunction)  of  the  disease,  or  indeed  that  it  is  anything  more 
than  a  eontequence  of  tbe  disease.  The  chain  of  experimental  proof 
necessary  to  completely  establish  the  causal  relationship  of  the 
organism  so  constantly  associated  with  the  disease  is,  indeed,  want- 
ing. Tbe  lower  animals  do  not  suffer  from  typhoid  fever,  conse- 
quently inoculation  experiments  on  animals— absolutely  necessary 
to  establish  the  proof — are  not  available. 

There  are  still  other  difficulties  in  the  way  o£  accepting  the  view 
that  the  bacillus  typhosus  is  the  actual  cause  of  typhoid  fever.  The 
experiments  conducted  by  Mr.  Laws  and  Dr.  Andrewes  show  that 
sewage  is  an  unfavourable  medium  for  the  growth,  and  even  for  the 
continued  existence  of  the  bacillus  typhosus.  If  the  bacilli  find  an 
entrance  into  sewage  they  do  not  increase,  but  actually  rapidly  dimi- 
nbh  in  numbers,  and  at  the  end  of  a  few  days,  or  at  most  one  or  two 
weeks,  there  are  few  if  any  survivors  to  be  found.  If  this  be  so,  and 
Mr.  Laws^  and  Dr.  Andrewes'  researches  appear  to  render  it  highly 
probable  (under  the  conditions  of  a  laboratory  experiment),  how 
comes  it  that  typhoid  fever  is  propagated  at  all  by  the  medium  of 
sewage?  The  authors  say  that  the  bacilli  have  some  powers  of 
resistance  to  the  unfavourable  conditions  to  which  they  are  subjected 
in  sewage,  sufficient  at  any  rate  **  to  allow  of  their  being  carried  in 
sewage  to  remote  distances,  and  of  their  being  able  to  produce 
disastrous  results  should  they  gain  access  to  any  water  supply .''.  But 
surely  their  experiments  tend  to  prove  the  very  opposite.  They 
failed  to  find  any  colonies  of  the  bacillus  in  sewage,  even  when  the 
sewage  was  taken  from  a  sewer  in  Bridge  Street,  Homerton,  only  a 
quarter  of  a  mile  distant  from  the  Homerton  Fever  Hospital,  which 
discharged  it«  sewage,  containing  the  evacuations  of  typhoid  fever 
patients,  into  this  very  sewer.  Even  when  sewage  was  taken  from 
the  main  drain  of  the  hospital  at  Homerton,  which  contained  at  that 
time  forty  cases  of  typhoid  in  a  block  set  apart  for  that  disease,  many 
being  acute  cases  suffering  from  diarrhoea,  and  the  disinfection  of  the 
stools  being  purposely  in  abeyance,  only  two  colonies  could  be 
isolated  as  giving  all  the  tests  characteristic  of  the  bacillus  typhosus. 
Now,  either  the  quantity  of  crude  sewage  submitted  to  experiment 
was  too  small,  too  great  dilution  of  the  sewage  being  practiced,  so 
that  typhoid  bacilli  it'  present  were  so  attenuated  in  numbers  as  to  be 
unrecognisable,  op  else  the  authors*  contention  is  correct,  that  the 
badllit  which  undoubtedly  gained  access  to  the  se\^'age  of  the 
Homerton  Hospital  in  enormous  numbers,  are  so  rapidly  destroyed 
therein  as  to  be  only  found  subsequently  in  very  small  nuinbiTs  with 
the  greatest  difficulty. 

It  this  is  true,  it  becomes  difficult  to  understand  bow  speci- 
iicallj  infected  sewage  plays  any  part  at  all  in  the  dissemination  of 
typhoid  fever.  And  yet,  that  it  does  so  is  perhaps  one  of  thH  best 
"  facts  in  the  science  of  Preventive  Medicine,  and  receives. 
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indeed,  the  support  of  Messrs.  Laws  and  Andrewes.  The  science  of 
Bacteriology  is  still  in  its  infancy.  Until  the  life  histories  of  the 
micro-organisms  associated  with  disease  have  been  more  thoroughly 
elucidated,  is  it  not  wiser  tliat  we  should  suspend  our  judgments,  and 
assign  to  the  evidence  carefully  and  toilfully  collected  by  numerous 
epidemiological  workers  at  least  an  equal  value  to  the  half  revealed 
truths  experimentally  arrived  at  in  the  Bacteriologist's  laboratory  ? 

Epidemiologists  and  medical  men  generally  recognise  that  small- 
pox, diphtheria,  typhus,  scarlet  fever,  and  measles  are  conveyed  by 
the  passage  of  contagion  through  the  air  from  the  sick  to  the  healthy. 
If  the  air  of  the  sick-room  occupied  by  a  sufEerer  from  any  one  of 
these  diseases  was  pronounced  on  bacteriological  evidence  to  be  free 
from  the  specific  microbe  of  the  disease,  such  a  statement  would  not 
alter  in  the  slightest  the  previously  held  opinion  that  the  air  of  the 
room  was  capable  of  propagating  infection.  Surely  it  is  best  to 
adopt  the  same  attitude  of  mind  with  regard  to  the  vexed  question 
of  the  specific  properties  of  sewer  air — at  any  rate  until  the  bacterio- 
logical opinions  opposed  to  such  a  view  rest  upon  a  somewhat  surer 
basis.  The  bacillary  theory  of  the  origin  of  infectious  disease  is  not 
yet  in  a  position  to  command  universal  support,  when  opposed  in 
toto  to  the  teachings  founded  upon  the  laboriously  acquired  facts  of 
epidemiological  investigation. 

Louis  Pabkes. 


"AN  INTEODUCTEON  TO  PRACTICAL  BIOLOGY."* 

Dr.  Migula  is  lecturer  on  botany  in  the  Grand-ducal  Technical 
High  School  of  Karlsruhe,  and  the  origin  of  the  little  work  was  for 
the  purpose  of  giving  his  scholars  a  short  text  book.  The  elaborate 
treatises  on  bacteriology  of  Hueppe,  Frankel  and  others  being  too 
voluminous  for  the  purpose.  The  author  has  therefore  only  selected 
the  most  approved  methods  of  cultivating,  mounting,  and  staining 
bacteria,  and  as  far  as  possible  has  simplified  the  processes. 

The  book  is  essentially  elementary,  170  of  the  240  pages  are  occu- 
pied with  the  descriptions  of  methods  of  procedure,  and  in  no  work 
hitherto  published  have  these  matters  of  technique  been  more  clearly 
described  or  more  minutely  detailed  ;  so  much  is  this  the  case,  that 
most  educated  persons,  haviog  purchased  the  necessary  appliances, 
could,  by  studying  this  book,  obtain  an  acquaintance  with  the  prac- 
tical exercise  of  bacteriology  without  going  to  a  bacteriological 
laboratory.  Very  few  species  of  micro-organisms  are  described,  and 
the  recognition  of  these  is  referred  mainly  to  their  characteristic 
growths,  to  their  behaviour  with  staining  reagents,  and  to  their 
appearance.  The  fault  of  the  book  is  the  neglect  of  the  chemical 
re-actions  which  most  bacteria  produce ;    thus   one  will  coagulate 

*  By  Dr.  W.  Mip^ula,  tniDslated  by  M.  Campbell,  and  edited  by  H.  J. 
Campbell,  M.D.,  M.K.C.P.,  Senior  Demonstrator  of  Biology  in  the  Medical 
School  of  Guv's  Hospital.  8vo.,  240  pages.  Swan  Sonnenscbein  &  Co., 
London ;  and  Macmillan  &  Co.,  New  York. 
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milk,  another  not.  Indol,  butyric  acid,  marsh  gas,  carbon  dioxide, 
and  other  easily  recognisable  products  are  produced  during  the 
growth  of  certain  micro-organisms,  and  these  will  be  found  a  great 
aid  to  identification.  As  an  example,  the  hacillus  coli  communis  is 
distinguished  from  the  typhoid  bacillus  by  (1)  coagulating  milk; 
(2)  producing  indol  in  broth;  (3)  the  production  of  gas  in  a 
*^  Shake "  culture.  It  is  obvious  that  such  reactions  are  important 
in  differentiating  the  various  species,  and  should  have  been  given  a 
place  in  the  text. 

A.  Wyntbb  Blyth. 


"MODERN  31ETH0DS  OF  SEWAGE  DISPOSAL."* 

The  author  has  succeeded  in  condensing,  most  conveniently,  many 
important  results  in  sewage  disposal  which  have  been  prominent 
during  the  last  quarter  of  a  century,  and  dealing  as  he  does  with 
principles  and  results,  rather  than  with  men  and  systems,  the 
independent  tone  of  the  work  renders  it  doubly  valuable. 

The  art,  as  the  author  justly  observes,  is  but  on  the  threshold  of 
real  success,  and  much  of  the  mystery  which  occluded  our  early  work 
has  disappeared  and  we  have  a  vast  amount  of  reliable  experience  to 
work  on  for  the  future. 

The  volume  contains  much  which  will  educate  those  who  wliile  not 
studying  the  subject  from  an  engineering  point  of  view,  are  anxious 
as  members  of  public  authorities,  to  know  something  at  least  of  a 
matter  upon  which  they  may  be  called  to  adjudicate. 

The  chapter  on  "Chemical  Treatment"  is  highly  instructive,  as  are 
also  the  following  chapters  upon  sewage  dispo^  for  hotels  and  large 
institutions  and  for  villages  and  country'  houses,  and  no  one  can  iind 
&ult  with  the  author's  conclusions. 

This  small  volume  can  be  thoroughly  recommended,  and  should 
find  a  place  in  every  Hbrary  which  is  devoted  to  Sanitary  Literature. 

Lamorock  Floweb. 


"SEWAGE  DISPOSAL  WOEKS.'t 

The  object  for  which  this  book  was  written  has  evidently  been 
attained,  and  the  fact  that  it  has  run  into  a  second  edition  proves 
that  such  a  work  was  wanted. 

Although  any  single  example  is  of  little  value  outside  its  own 
immediate  locality,  a  fact  which  was  noted  by  the  early  Bivers  Pollu- 
tion Commissioners,  and  the  truth  of  which  is  taught  by  extended  ex- 
perience ;  stiU,  examples  put  in  the  form  adopted  by  the  author,  and 

*  By  Geo.  B.  Waring,  Janr.,  M.InstC.E.  8vo.,  252  pp.  D.  Van  Nostrand  & 
CSo.,  Kew  York ;  and  Sampson  Low  &  Ck).,  London. 

t  By  W.  Santo  Crimp,  Consulting  Engineer,  M.Inst.CE.,  &c.  8vo..  349  pp. 
OriiBn  &  Co.,  London. 
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well  illustrated  as  they  are,  prove  most  useful,  if  even  only  to  show 
what  to  avoid. 

The  part  devoted  to  London  main  drainage  and  sewage  disposal  is 
most  interesting.  It  must  not  be  forgotten  that  London  sewage  is 
of  itself  ''a  thing  apart,"  passing  without  notice  the  vastness  of 
the  problem  to  be  solved ;  tnis  renders  its  liistory  valuable,  without 
setting  up  the  practice  adopted  as  one  to  be  followed. 

The  example  given  of  Margate  shows  how  a  seaside  town,  the 
sewa^  of  which  has  to  be  run  into  the  sea,  may  be  dealt  with.     It 
remains  to  be  seen  in  practice  whether  this  place  will  be  more  sue-  • 
cossful  than  other  towns  on  the  Kentish  Coast. 

The  work  requires  to  be  carefully  studied  to  be  appreciated,  and 
it  will  form  a  valuable  addition  to  the  library  of  all  students  of 
Sanitation. 

Lamobock  Eloweb. 
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**  A  Manual  of  Practical  Hygiene  ;  Designed  for  Sanitary  and 
Health  Officers,  Practitioners  and  Students  of  Medicine,** 
by  W.  M.  L.  CoPLiN,  M.D.,  and  D.  Bevan,  M.D. 
456  pp.     8vo.      P.  Blakistoriy   Son    4'    C'o.,  Philadelphia. 

Pjnce  161' 
The  authors,  who  are  respectively  the  adjunct  Professor  and  the 
Instructor  in  Hygiene,  Ac,  at  Jefferson  Medical  College,  Iiave  here 
endeavoured  to  set  before  students  in  sanitary  science  the  first  com- 
plete text-book  on  the  subject  from  an  American  standpoint.  Con- 
siderable space  is  given  to  the  Causes  of  Disease  and  the  Means  of 
their  Prevention,  Pood,  Water,  Air,  Habitation,  Sewage,  Disposal  of 
the  Dead,  and  the  numerous  other  subjects  which  are  included  in  the 
wide  range  of  Hygiene,  are  also  dealt  with.  The  book  is  well 
illustrated. 

"  Dwelling  Houses,"  by  Prof.  W.  H.  Corfield,  M.A.,  M.D., 
Medical  Officer  of  Health  for  St.  George's,  Hanover 
Square.     //.  K.  Lewis.     Price  SjG 

This  is  the  third  edition  of  Dr.  Corfield's  well-known  book  dealing, 
in  a  short  and  practical  manner,  >\*ith  Construction,  Ventilating, 
Lighting  and  Warming,  Drainage  and  Water  Supply,  of  Houses. 

"  Domestic  Hygiene,"  bv  Thomas  Dutton,  M.D.  Univ.  Durh. 
M.R.C.P.  Edinb.j^&c.  196  pp.  8vo.  H.  KimpUm. 
Price  2'- 

The  author  here  endeavours  to  treat  the  subject  in  such  a  manner 
that  the  reader  should  be  able  to  apply  the  first  principles  of  Hygiene 
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to  the  household.  Among  the  subjects  dealt  with  are  Ventilation, 
Domestio  Water  Supply,  Nursing,  Preventible  Disease,  Clothing, 
School  Hygiene,  Ac, 

^^Befase  Destmctors:  Results  iip  to  the  Present  Time,"  by 
Chables  Jones,  M.  Inst.  C.E.,  Surveyor  to  the  Ealing 
LfOcal  Board.     Biggs  Sf  Co.     Ptice  Sj- 

Mr.  Jones,  who  is  well-known  for  his  interest  in  this  subject,  has 
in  this  Yolume  brought  together  the  results  of  the  working  of 
BeBtmctors  in  different  parts  of  Great  Britain.  He  has  also  in- 
cluded a  paper  on  "The  UtiUaation  of  Town  Eefuse  for  Power 
Production,*^  by  Thomas  Tomlinson,  B.E.,  A.M.I.C.E. 

**  Infections  Diseases,  Notification  and  Prevention,"  by  Louis 
0.  Pabkbs,  M.D.,  D.P.H.,  Medical  Officer  of  Health  for 
Chelsea.     H.  K.  Leids.     Price  416 

This  book  is  WTitten  (as  stated  in  the  preface)  with  the  object  of 
placing  in  the  hands  of  the  profe»8ion  a  small,  compact  volume,  con- 
taining all  the  enactments  m  force  in  England  and  Wales  dealing 
vrith  Infectious  Diseases  ;  other  matter  is  also  introduced  dealing  with 
Incubation,  Quarantine  and  Infective  periods,  practical  working  of 
Isolation  at  Home,  and  Disinfection. 

"The  Sanitary  Arrangement  of  Dwelling  Houses,"  by  A. 
J.  Wallis-Tayler,  Assoc.M.Inst.C.E.  196  pp.  «vo. 
Crosby^   Lockwood  Sf    Co.     Price  316 

Intended  as  a  Handbook  for  Householders  and  Owners  of  Houses, 
the  author  has  endeavoured  to  treat  the  subject  in  such  a  manner  as 
to  enable  the  non-professional  householder  to  understand  the  sanitary 
arrangements  of  his  own  dwelUng.  An  Appendix  gives  the  provisions 
of  the  Public  Health  Act,  1875,  of  the  Public  Health  (London)  Act, 
1801,  and  clauses  of  the  Model  Eve-Laws  with  reference  to  the 
Sanitary  Arrangement  of  Dwelling  Houses,  and  also  the  Regulations 
of  the  MetropoUs  Water  Act,  1871,  which  should  prove  useful  to  the 
householder  for  reference. 

**  In  den  gewerblicken  Betrieben  Vorkommeude  Staubarten  in 
Wort  and  Bild.  Herausgegeben  vom  Vereine  zur  Pflege 
des  Gewerbe  Hygienischen  Museums  in  Wien."  Mit  11 
Tafeln  in  Lichtdruck.  Wien  1892.  Published  by  the 
Association  for  the  Maintenance  of  the  Industrial  Hygienic 
Museum  in  Vienna.     Price  2  gulden. 

The  various  kinds  of  dusts  met  with  in  industrial  processes  are 
described  and  illustrated  by  11  plates  in  photo-lithography,  these 
plates  contain  44  photographic  illustrations  of  different  dusts.  The 
text  ia  a  description  of  the  plates,  classified  under  the  heads  of  metal 
dusts,  stone  dusts,  dusts  of  turning  processes,  wood  dusts,  dusts  of 
textile  industries,  and  miscellaneous  dusts.  The  work  is  edited  by 
Dr.  F.  Migerka. 
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Pabt  III. 

By  G.  J.  Symons,  F.E.S. 

This  list  is  avowedly  incomplete,  but  it  gives  the  titles  of 
some  recent  works  on  Sanitary  subjects,  which  books  were  not 
mentioned  in  my  previous  lists,  and  are  not  yet  in  the  Library 
of  The  Sanitary  Institute. 


Albrecht,  H.  Handbuch  der  praktischen  Gewerbehygiene.  JAetg. 
2.  Berlin,  1894.    4/6 

III.  Bau  und  Einrichtungen  von  Fabriken  und  Werkstatten. 

IV.  Heizung  und  Liiftung  der  Arbeiterraume. 
V.  Verhiitung  der  Einatmung  von  Staub. 

Amould,  J.     La  sterilisation  alimentaire.    Paris,  1894.     2/6 

Atkins,  W.  G.  The  modern  system  of  Water  Purification.  1st 
Part :  Water  Softening.     8fo.     180  pp.     1894.     1/- 

Babes,  V.  Mittheilung  iiber  einige  bei  Influenza  gefundene  Bak- 
terien.    Jepa,  1890.     Mit  6  Photogr.     1/- 

Banner,  E.  Gr^son,  C.E.  Wholesome  Houses :  A  Handbook  on 
Domestic  Sanitation  and  Ventilation.  New  and  Revised  Edition. 
Illustrated  with  numerous  Engravings.     Crown  8vo.    2/6 

House  Drainage.    Crown  8vo.    Wrapper.    -/^ 

Beckmann,  W.  Ueber  die  typhus-ahnlichen  Bacterien  des  Strass-^ 
burger  Wasserleitungswassers.   Strassburg,  1894.  Mit  Tab.   1/- 

Bevan,  G.  Phillips,  F.S.S.  The  London  Water  Supply :  its  Past, 
Present,  and  Future.  With  Coloured  Map  showing  the  Dis- 
tricts of  the  Water  Companies.     Crown  8vo.     1/6 

Biasell,  Mary  T.  A  Manual  of  Hygiene.  12mo.  (New  York.) 
London.     8/6 

Blasiua,  E.     (See  Wevl,  Th.) 

Bluhm,  A.     {See  Weyl,  Th.) 

Bologowski,  Mme.  S.  Sur  le  cholera  asiatique  de  1892-93  au 
Eussie  et  sur  les  mesures  administratives  prises  par  le  gouveme- 
ment  centre  cette  epidemic.  8vo.   Paris,  1894.  Avec  1  carte.  1/6 

Braatz,  E.   Eudolph  Yirchow  u.  die  Bakteriologie.  Jena,  1895.   1/- 

Buesing,  F.  W.     (See  Weyl,  Th.) 

Burton,  W.  K,  As8oe.MJnst.C.E.  The  Water  Supply  of  Towns 
and  the  Construction  of  Waterworks ;  a  Practical  Treatise  for 
the  use  of  Engiueers  and  Students  of  Engineering.  With  a 
Paper  on  the  Effects  of  Earthquakes  on  Waterworks,  by  Prof. 
John  Milxb,  F.  R.S.  Numerous  Plates  and  Illustrations.  Cloth. 
Royal  8vo.     181) +.     25/- 

Carpenter,  A.  The  Principles  and  Practice  of  School  Hygiene. 
With  Illustrations.    4th  Edition.     Post  8vo.    370  pp.     4/6 

Chevreau,  Ch.  Etude  sur  les  eaux  d*aUmentation  de  Yitry-sur-Seine 
4to.     Paris,  1894.     1/- 
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Gndes,  W.  F.  The  London  Building  Act,  1894.  With  Introduction, 
Notes,  and  Index,  and  a  Table  showing  how  the  former  enact- 
ments relating  to  Buildings  have  been  dealt  with.   K07.  8vo.   5/- 

Ouster,  F.  Untersuchung  iiber  die  quantitativ  Abschiedung  und 
BestimmungvonMetallgiftenausLeichentheilen.  Bern,  1894.  -/6 

Baeobler,   0.      Die   G-rundzuge   der  Tropenhjgiene.      Munchen, 

1895.  Mite  Abb.    4/- 

Delvalle,  0.    L'hjgidne  et  I'assistance  publiques.    L'organisation  et 

Fhyg^^ne  sool^ies,  une  mission  en  Belgique  et  en  HoUande. 

Paris,  1895.    4/- 
BryiMlale,  J.  H.     {8u  Kanthack.) 

Diqire.  F.     The  Bationale  of  the  Appb'cation  of  Hygiene,  the  Prin- 
ciples of  Health.    8vo.     Cloth.     1/- 
Enimisrich,  E.,  und  Reclmagel,  G.    {See  Pettenkofer  and  Ziemssen.) 
Fodor,  J.  von.    Die  Hygiene  der  Kurorte.    Leipzig,  1892.     1/- 
Gaifly,  G.     Arbeiten  an  der  kaiserlich  Gesundheitsamte.     10.  Bd^ 

Die  Cholera  im  Deutschen  Beiche  im  Herbst,  1892,  und  Winter, 

1892-3.     L  Die  Cholera  in  Hamburg.     1894.     24/- 
Gaertnar,  A.     Leitfaden  der  Hygiene.    Mit  106  Abb.    1892.    7/- 
Precis  dTiygiene  publique  et  privee.     Traduit  de  Tallemand 

et  annot^  par  A.  Yanderstraeten  et  H.  Hanquet.     8vo.     Avec 

106  fig,    Bruxelles,  1895.    8/- 
Oastinel,  A.     Etudes  d'hygiene  urbaine.    Paris,  1894.   4to.    98  pp. 
Gefiundheitsbiiechlein.      G-emeinfassliche  Anleitung  zur  Gesund- 

heitspflege.    Bearbeitet  im  kaiserlich  Gesundheitsamt.     1/- 
Olinzer,  J.    (See  Mosso,  A.) 
Griffiths,  W.  E.,  and  Pember,  F.  W.     The  London  ]3uilding  Act, 

1894;  with  Notes  and  Beferences.     1895.     12/6 
Gninochet,  Br.  E.     Les  Eaux  d'alimentation,  epuration,  filtration, 

sterilisation.     12mo.     Avec  52  fig.     4/- 

Fait  partie  de  VEwn/dop^die  de  chimie  tndustrtelle. 
Haas,   H.   J.     Quellenkunoe.     Lehre  von   der  Bildung  und   von 

Vorkommen  die  Quellen  und  der  Grundwassers.     1894.     4/6 
Banquet,  H.     (See  Gaertner,  A.) 
Hfuwler,  IBL    Arbeitsunterricht  der  freiwilligen  Krankentrtiger-Ab- 

theilung  (Sanitats-Colonne).    Beriin,  1894.    Mit  136  Abbildun- 

gen.    2/. 
Hdm,  Br.  L.     Lehrbuch  der  Bakteriologischen  Untersuchung  und 

Diagnostik.    Crown  8vo.    528  pp.     Stuttgart,  1894. 
Huabam,  H.  A.     The  Student's  Handbook  of  Forensic  Medicine 

and  Public  Health.    6th  and  Bevised  Edition.     12mo.     690  pp. 

10/6  net. 
JoUes,  A.    Ueber  Margarine.     Eine  hygienische  Studie.     Bonn, 

1896.  1/. 

Kane,  J«    New  System  of  Public  Bath.^.     With  Descriptive  Plan. 

A  Book  for  County,  Town,  District,  and  Parish  Councillors. 

8vo.    14pp.    Newport,  Mon.    1/6 
y^^ti^li^pAfc'^  A.  A.,  and  Biysdale,  J.  H.    A  Course  of  Elementary 

Fhictical  Bacteriology,  including  Bacteriological  Analysis  and 

Chemistry.    Post  8vo.    204  pp.     1895.    4/6 
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KarlinHlri,  J.    Ueber  die  geschichtliche  Entwicklung  der  intema- 

tionalen  Gesuadheitspflege  und  deren  weitere  Aufgaben.    Wien 

1894.     1/6 
Kleiber,  A,    Qualitatiye  und  Quantitative  Bacteriologischen  Unter- 

suchungen  desZurichseewassers.     Ziirich,  1894.     Mit  1  Abbil- 

dung  und  1  Tafel.    2 '6 
Kraft,  M.    (See  Weyl,  Th.) 
Euehner.    Der  Staub  als  Krankheitserreger  sowie  dessen  Bedeutung 

fiir  die  Gesundheit.     Neufahrwasser,  1894.     1/- 
Lacassagne,  A.     Precis  d'Hjgiene  priv^  et  sociale.     4th  Edition. 

Paris,  1894.     4/6 
Lagrange,  F.    L'bygiene  de  I'exercice  chez  les  enfants  et  lea  jeunes 

gens.     4tb  Edition.     Avec  gravures.    Paris,  1894.    2/9    . 
L'hygiene  de  I'exercice  chez  les  adultes.    2nd  Edition.   Avec 

gravures.     Paris,  1894.     2/9 
Laumonier,  J.    Hygiene  de  Talimentation  dans  I'^tat  de  sante  et 

de  maladie.    Avec  gravures.     Paris,  1894.     2/9 
Legrand,  M.  A.     L'hygiene  des  troupes  Earopeennes  aux  Colonies 

et  dans  les  Expeditions  Coloniales.  Avec  14  fig.  Paris,  1895.  4/- 
London  Health  Laws :  a  Manual  of  the  Law,  issued  by  the  Mansion 

House  Council  on  the  Dwellings  of  the  Poor.     Crown  Svo. 

1894.    2/- 
Magelssen,  A.    Wetter  und  Krankheit.    Specieller  Tbeil.    1.  Heft. 

Berlin,  1894.     1/- 
Marsland,  £.     Eules  and  Begulations  affecting  Building  Operations 

in  the  Administrative  County  of  London.     Corrected  to  1893. 

16mo.    300  pp.     2/6 
Hassol,  L      Les  eaux  d'ahtnentation  de  la  \\l\e  de  Geneve.     Etude 

Bacteriologique.     Av.  1  planche.     Geneve,  1894.     2/6 
Milne,  Prof.  J.     (See  Burton,  W.  K.) 
MoBSO,  A.     Die  kiirperliche  Erziehung  der  Jugend.     Deutsch  von 

J.  GHnzer.     Hamburg,  1894.     2/6 
Murray,  J.     How  to  Hve  in  tropical  Africa :  A  guide  to  tropical 

hygiene.    The  Malaria  problem,  etc,     London,  1895.     6/- 
Narbet,  C.     Becherches  sur  I'eclairage  naturel  dans  les  ^oles  de 

Neuchatel.    Berlin,  1894.     1/3 
Newsholme,  A.     (See  Palmberg,  A.) 
Ohlmueller,  W.    Die  Untersuchungen  des  Wassers.    5/- 
Palmberg,  A.     A  Treatise  on  Public  Heahh,  and  its  application  in 

different  European  Countries.    Translated  and  Edited  by  Arthur 

Newsholme.  8vo.  530  pp.  10/6 
Pember,  F.  W.  (See  Griffiths,  W.  E.) 
Pettenkofer,  Von,  und  Ziemssen,  Von.    Handbuch  der  Hygiene 

und  der  Gewerbekrankheiten.    1.  Theil.  2.  Abtheilung.  4.  Heft 

(Schluss).    Die  Wohnung  von  E.  Emmerich  und  G.  Eecknagel. 

Leipzig,  1894.     Mit  262  Abbild.     16/- 
Pfeiffer,  A.     Verwaltungs-Hygiene.     Ein  Handbuch  der  offentl. 

Gesundheitspflege  fiir  Yerwaltungsbeamte.    Berlin,  1895.    5/- 
Prausnitz,  W.     Grundziige  der  Hygiene.     2.  Auflage.    Gr.  Svo. 

Miinchen.     491  pp.,  and  192  Engravings.     1894. 
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Becknagel,  0.     (See  Pettenkofer.) 

Bichter,  B.    (See  Weyl,  Th.) 

BJUi,  A.  Die  Atmosphiirische  Cur  oder  das  Lichtluftbad  und  das 
Sonnenbad  und  die  Sonne  der  schiirfste  Diagnostiker  und  Prog- 
nostiker.    4.  Auflage.    Gr.  8vo.    (60  Seiten  mit  Bildnis.)     1/6 

Both,  B.,  Bluhm,  P.,  und  ExbH,  M.     (See  Weyl,  Th.) 

Sanarelli,  0.,  e  Trambosti,  A.  Igiene  del  lavore.  Milan,  1894. 
2/6 

Sendtner,  Insp.  Br.  Bud.  Das  Grundwasser  in  den  einzelnen 
Stadttheilen  Munchens.  Als  Beitrag  zur  hygien.  Beurtheilg. 
des  Untergrundes  der  Stadt  nach  den  ebemische  Analysen  der  k. 
Untersuchungsanstalt  zu  Miinchen  besproclien  und  mit  Unter- 
stiitzungen  des  Stadtmagistrats  herausgegeben.  Mit  1  Stadt- 
plan  von  Miinchen  in  4  Biiittern.  Gr.  Svo.  244  Seiten.) 
Miinchen.     12/- 

Statham,  H.  H.  The  Changes  in  London  Building  Law :  A  critical 
analysis  of  The  London  Building  Act,  1894,  and  some  Illustra- 
tive Diagrams.    Post  8vo.     180  pp.    4/- 

Timpe,  Thdr.  Tiber  die  Sterilisierung  der  Kuhmilch  fur  den 
Bedarf  des  Hauses  und  der  Moikereien,  sowie  iiber  Sterilisier- 
apparate  fur  den  praktiscbe  Arzt  und  die  Apotheke.  Technische 
Skizze.     G-r.  8vo.     (16  Seiten  ra.  Fig.)     Magdeburg.     1/- 

Txambosti,  A.     (See  Sanarelli  and  Trambusti.) 

Vandeneecih,  H.  Die  GbsundheitspHege  in  der  preussischen. 
Yolksschule.    Mit  6  Zeichn.    Dortmund,  1894.     1/- 

Vanderstraeton,  A.    (See  Giirtner,.Dr.  A.) 

Vememl,  B.  La  fi^vre  jaune.  Des  mesures  hygieniques  et  prophy- 
lactiques  k  prendre  h  bord  des  navires  marcbands.  4to.  Paris, 
1894.    1/. 

Viichaw,  Bud,  und  Wattenbach,  Wilh.  Sammlung  gemeinver- 
standliober  wissenschaftlicher  Yortriige.  Neue  Folge.  Heft 
199.    Die  Dominikaner  in  Eisenach,    von  L.  Weniger.    1/- 

Wattenbach,  W.    (See  Yircbow  and  Wattenbach.) 

Wehmer,  B.     (See  Wemich,  A.) 

Weniger,  L.    (See  Yirchow.) 

Wemidi,  A.,  und  Wehmer,  B.  Lehrbuch  des  offentlichen  Gesund- 
heitswesens.    Stuttgart,  1894.     18/- 

Wqrl*  Br.  Thdr.     Haudbuch  der  Hygiene. 

10.  Leiferung.     Strassen-hygiene,  d.  i.  Strassen-Pflasterg., 

-Beinigg.  u.  -Besprengg.,  sowie  Beseitigg.  der  festen  Abfalle. 
Bearb.  v.  Bau-Insp.  E.  Kichter.    (YU,  76  S.  m.  35  Abbildgn.) 

12.    Leiferung.      G^werbehygiene.      1.    Theil  Allgemeine 


GFewerbehyiene  und  Fabrikgessetzgebung.     Bearbeitet  von  E. 
Both,  A.  Bluhm  und  M.  Kraft.    6/- 

13.  Leiferung.  Die  Stadtereinigg.  Einleitg.,  Abfuhrsysteme, 


Kanalisation.      Bearb.   von.  B.  Blasius  und  E.   W.  Biising. 

1894.    8/. 
White,  Williani,  F.S.A.  .Estbetical  Sanitation.  Post  Svo.  Cloth.  1/0 
Ztetniiimi,  Von.     {See  Pettenkofer  and  Ziemssen.) 
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NOTES  ON  LEGISLATION  AND  LAW  CASES. 

Prepared  by  Prof.  A.  Wynter  Blyth. 


COURT  OF  APPEAL. 
Before  the  Masteb  of  the  Bolls,  Lords  Justices  Lopes 

AXD   HlOBT. 

(Times,  Jan.  27th,  1895.) 

PILBROW   Vs   TESTRY   OF   ST.    LEONARD,    SIIOREDITCII. 

Definition  of  ^^ drain**  under  the  Public  Health  and  Metropolis  Local 
Manuyement  Acts,  Sets  of  Artizaiis*  Dwellings  draining  into  a  common 
drain.  The  judgment  of  the  Divisional  Court  upheld^  viz.,  tJiat  the 
"o(M»»m)n  drain"  was  a  drain  and  not  a  sewer,  and  that  the  premises 
were  within  one  curtilage. 

This  was  an  appeal  from  a  judgement  of  a  Divisional  Court  (Mr. 
Justice  Mathew  and  Mr.  Justice  Charles),  on  a  special  case  stated  by 
a  metropolitan  police  magistrate,  reported  11,  The  Times  Law  Beports, 
p.  14,  Journal  Sanitar}'  Institute,  Vol.  XV.,  760.  In  August,  1892, 
the  a])pellant  Pilbrow  appeared  to  a  summons  issued  by  the  vestry  of 
St.  Leonard,  Shoreditch,  to  recover  expenses  to  the  amount  of  £209 
78.  6d.,  incurred  by  the  vestry  as  sanitary  authority  for  the  parish  in 
cleansing  and  amending  the  drains  at  Norfolk-buildings,  of  which  the 
appellant  was  the  owner.  These  buildings  consisted  of  forty-six  sets 
of  apartments  divided  into  two  blocks  separated  by  a  causeway  20£t. 
wide.  They  were  erected  and  the  drains  were  put  in  by  the  owner  in 
1882  without  any  plans  having  been  submitted  to  the  local  authority 
or  any  inspection  or  sanction  of  the  drains  by  them.  The  drainage  was 
by  means  of  twelve  branch  drains  nmning  into  a  main  drain  under  the 
causeway  which  ran  into  a  sewer  within  100ft.  of  the  blocks.  The 
main  drain  was  a  single  9in.  pipe.  The  branch  drains  were  inserted 
into  the  main  drain  through  holes  cut  in  that  pipe.  On  November 
18th,  1891,  the  Inspector  of  Nuisances  gave  notice  to  the  owner  to 
amend  and  reconstruct  the  main  drains  and  provide  a  properly- 
ventilated  inspection  chamber,  and  to  amend  the  branch  drains,  and 
to  disconnect  certain  waste  pipes.  This  requisition  was  not  complied 
with,  and  the  works  were  ultimately  done  by  the  vestry  at  the  cost 
demanded.  The  appellant  contended  that  no  order  could  be  made 
against  him,  because  the  alleged  main  drain  was  used  '^for  the  drainage 
of  more  than  one  building,"  and  not  **for  draining  any  block  of 
houses  by  a  combined  operation  under  the  order  of  any  vestry  or 
district  board,"  and  was  therefore  not  a  "drain'*  but  a  "sewer"  within 
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the  meaninc;  of  the  interpretatioii  clause.  Section  250,  of  the  Metro- 
polis ManagemeDt  Act,  1855  (18  and  19  Vict.,  c.  120).  The 
magistrate  held  that  the  alleged  main  drain  in  question  draining 
blocks  of  houses  by  a  combined  operation  wais,  under  the  circum- 
stances and  notwithstanding  the  absence  of  any  order  of  the  vestry 
for  the  purpose,  a  ^'dndn"  and  not  a  *' sewer"  within  the  meaning  of 
the  Acts,  and  made  an  order  on  the  appellant  to  pay  the  amount 
charged.  At  the  request  of  tlie  appellant  the  magistrate  stated  a 
special  case  for  the  opinion  of  the  High  Court.  The  Divisional 
Court  upheld  the  decision  of  the  magistrate.  The  appeal  was  brought 
from  that  judgment.  By  Section  250  of  the  Metropolis  Management 
Act,  1855,  **the  word  *  drain'  shall  mean  and  include  any  drain  of 
and  used  for  the  drainage  of  one  building  only,  or  premises  within 
the  same  curtilage." 

Mr.  Haldane,  Q-CT.,  and  Mr.  B.  Woodfin  a[)peared  for  the  appellant; 
Mr.  Finlay,  Q.C.,  and  Mr.  Lewis  Thomas  for  the  respondents. 

The  Court  (Lord  Justice  Bigby  dissenting)  dismissed  the  appeal. 

The  Masteb  of  the  Bolls  said  that  the  question  was  whether  a 
certain  thing,  which  had  been  constructed  and  used  in  a  particular 
way,  was  a  "drain"  or  a  ** sewer"  within  the  meaning  of  Section  250 
of  the  Metropolis  Management  Act,  1855.  The  Divisional  Court  had 
held  that  it  was  a  drain,  because  it  was  built  for  the  purpose  of 
draining  a  curtilage.  In  his  opinion  the  interpretation  of  the  section 
did  not  in  any  way  depend  on  considerations  of  conveyancing  law. 
He  thought  that  what  they  had  to  consider  was  the  object  with  which 
the  structure  was  built  and  the  manner  in  which  it  was  used.  The 
case  was  that  a  definite  small  space  of  ground  had  been  built  upon 
for  the  purpose  of  being  used  as  one  set  of  premises.  Two  blocks  of 
buildings  were  erected,  and  between  them  a  causeway  was  made,  and 
it  was  clear  that  that  causeway  was  intended  to  be  a  yard  for  the 
whole  set  of  premises.  The  smallness  of  the  space  was  certainly  one 
of  the  matters  to  be  taken  into  consideration.  The  whole  was 
enclosed  within  boundary  walls,  and  he  thought  that  all  within  those 
boundary  walls  was  substantially,  having  regard  to  the  intentions  of  the 
builder,  one  building.  In  these  premises  forty  or  fifty  families  were 
to  reside,  each  having  its  own  separate  apartments;  the  staircases  and 
everything  else  except  the  separate  apartments  were  to  be  used  in 
common  by  all.  He  thought  that,  as  a  matter  of  building  and  as  a 
matter  of  use,  the  two  bloi*ks  and  the  yard  formed  one  set  of  premises, 
and  that  the  boundary  walls  form  a  curtilage,  and  that,  therefore,  the 
yard  was  a  yard  within  the  curtilage.  In  this  yard  the  builder  laid  a 
drain  to  collect  the  sewage  from  the  two  blocks  and  carry  it  into  what 
was  undoubtedly  a  sewer.  What  he  so  laid  in  the  yard^was  certainly 
what  in  ordinary  language  anybody  would  call  a  drain.  They  were 
asked  to  hold  that  the  Act  of  Parliament  had  turned  that  which  was 
in  £act  a  drain  into  a  sewer.  He  could  see  no  reason  for  so  doing, 
and  he  agreed  with  the  judgment  of  the  Divisional  Court.  They  had 
been  pressed  with  the  case  "  Vestry  of  St.  Martin-in-the-Fields  v. 
"**  (39  SoUdton^  Journal^  131,  Journal  of  Sanitary  Institute,  Vol. 
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XV.,  762),  in  which  they  had  held  that  the  Lowther-arcade  was  not  a 
curtilage.     In  his  opinion  that  case  was  quite  different  from  this. 

LoBD  Justice  Lopes  concurred. 

Lord  Justice  Kigbt  differed.  He  thought  that  the  word 
''curtilage"  was  never  applied  to  anything  which  was  common  to 
more  than  one  messuage.  The  idea  of  something  belonging  to  a 
dwelling-house  seemed  to  run  through  all  the  definitions  which  had 
been  given  of  the  word.  In  his  opinion  there  was  no  authority  for 
treating  "curtilage"  as  equivalent  to  ring  fence  or  boundary.  The 
element  of  smallness  was,  no  doubt,  one  matter  to  be  considered;  but 
it  was  by  no  means  the  most  important  thing.  He  thought  that  in 
considering  the  meaning  of  "curtilage"  the  main  distinction  to  be 
drawn  was  that  between  a  plurality  of  messuages  and  a  single 
messuage.  Here  there  were  at  least  two  messuages — viz.,  the  two 
blocks  of  buildings.  It'  one  of  the  blocks  were  conveyed  separately, 
no  doubt  an  easement  might  be  created  with  regard  to  the  use 
of  the  causeway;  but  the  causeway  could  not  be  considered  any  part 
of  the  curtilage  of  that  block.  He  therefore  thought  that,  on  the 
construction  of  Section  250  of  the  Metropolis  Management  Act, 
these  were  not  premises  within  the  same  curtilage.  It  appeared  to 
him  that  the  present  case  was  governed  by  the  Lowther-arcade  case, 
the  legal  incidents  of  the  two  cases  being  the  same. 


HIGH    COUET    OF  JUSTICE— CHANCEBT   DIVISION. 
Before  Mr.  Justice  Gate  and  a  Special  Jury. 

(Times,  March  9th,  1895.) 

EUSTACE  V.   LEYTON   LOCAL   BOABD. 

An  action  for  injunction  and  to  recover  damages  with  respect  to  a 
nuisance  arisinc/  from  the  Local  Board  depositing  and  permitting  to  he 
deposited  rubbish  in  an  old  gravel  pit  at  the  back  of  plaintiff* s  house^ 
and  also,  it  was  alleged,  that  the  plaintiff's  daughter  had  contracted 
scarlet  fever  from  the  state  of  the  gravel  pit.  Jury  found  for  plaintiff 
on  the  question  of  general  damage  only  ^100. 

This  action  was  brought  by  a  carpenter,  residhig  at  5,  St.  Joseph's 
Terrace,  Leyton,  to  recover  damages  on  account  of  his  little  daughter 
having  caught  scarlet  fever  through  the  acts  of  the  defendants' 
servants  in  shooting  filth  into  an  old  gravel  pit  at  the  back  of 
plaintiffs  house.  He  also  claimed  an  injunction  and  damages  for 
nuisance.     The  defendants  denied  liability. 

Mr.  Cyril  Dodd,  Q.C.,  and  Mr.  Arthur  Gill  were  for  the  plaintiff ; 
Mr.  Cock,  Q.C.,  and  Mr.  C.  Munroe  for  the  defendants. 

The  plaintiff's  case,  as  opened  by  counsel,  was  shortly  as  follows: 
He  had  resided  several  years  in  Leyton,  and  since  1888  had  had  on 
four  separate  occasions  to  complain  of  all  sorts  of  filth — road 
scrapings,  sludge,  and  diseased  animals,  chiefly  of  the  canine  tribe — 
being  thrown  by  the  defendants,  through  their  contractor    and 
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itervants,  into  a  disused  gravel  pit  which  was  situated  in  a  field  at 
the  back  of  his  house.  The  first  complaint  was  in  1888,  the  second 
in  May,  1890,  and  the  third  in  October,  1883,  and  the  last  in  May, 
1894.  In  May  last  the  plaintiffs  little  girl  was  coming  home  to 
dinner  from  school  when  she  (to  use  her  own  words)  got  the  smell  all 
down  her  throat.  She  immediately  sickened,  and  within  a  week  had 
to  be  sent  to  the  fever  hospital  where  she  remained  for  12  weeks 
suffering  from  scarlet  fever.  When  complaint  was  made  defendants 
at  once  *^  inspected  "  plaintifPs  drains,  but  they  were  found  to  be  in 
good  order.    This  action  was  then  brought. 

Mr.  Henry  Eustace,  the  plaintiff,  his  wife,  son,  and  two  daugliters 
were  called,  and  gave  evidence  as  to  carts  bearing  the  name  of  the 
contractor  and  of  the  local  board  liaving  deposited  sludge  and  road 
8crapinfi;8  in  the  pit  frequently,  fioad  scrapings  included  animal  and 
vegetable  matter,  and  dead  cats  and  dogs. 

In  cross-examination,  it  was  denied  that  the  offensive  matter  was 
thrown  in  by  "outsiders."  There  had  been  "fish"  in  the  pond  till 
1892,  when  they  had  died  off.  The  dead  dogs  were  brought  for 
burial  and  not  taken  away.  There  was  no  scarlet  fever  about  at  the 
time  nor  had  there  been  any  cases  within  three  months  at  the  school 
the  little  girl  attended. 

Dr.  BaUey,  of  Leyton,  said  he  had  attended  the  little  girl  for 
ticarlet  fever,  and  ordered  her  removal  to  the  hospital. 

Gross-examined. — He  had  never  heard  of  a  child  catching  scarlet 
fever  from  an  evil  smelling  pit.  It  could  only  be  caught  from  an 
infected  person  or  his  clothes,  &c. 

Mr.  Bond,  surgeon,  of  I^eyton,  said  that  scarlet  fever  germs  might 
be  conveyed  in  almost  anything.  The  germs  might  be  in  the  air,  in 
dust,  in  milk,  or  in  anything  exposed  to  infection.  "Koad  sweepings" 
in  Leyton  included  almost  anything,  from  the  refuse  of  a  fish- 
mongei^s,  greengrocer's,  or  butcher's  shop  to  dead  animals,  such  as 
cats  and  dogs.  Such  a  pit  would  predispose  people  in  the  vicinity  to 
infection. 

Cross-examined. — He  had  never  heard  of  a  person  catching  scarlet 
fever  from  a  pit  such  as  this;  but  he  knew  no  reason  why  such  a 
thing  should  not  occur.  The  period  of  incubation  varied  h*om  two 
hours  to  a  week.  The  ordinary  period  was  forty-eight  hoiurs.  Scarlet 
fever  i^erms  might  be  present  almost  anywhere. 

Other  evidence  was  given  as  to  the  existence  of  a  nuisance  from 
the  smell. 

Mr.  Cock,  Q.G.,  in  opening  the  defendants'  case,  said  it  was  very 
easy  to  have  a  shot  at  a  local  board,  especially  when  there  v^as  a 
lawyer's  clerk  in  the  family.  The  pit  belonfi;ed  to  a  Mr.  Yallance. 
Chravel  had  been  taken  from  the  place,  and  Mr.  Vallance  put  up  a 
notice  inviting  people  to  "  shoot  dry  rubbish  "  there.     Unfortunately 

nle  had  not  confined  themselves  to  dry  rubbish,  but  with  that  the 
board  had  nothing  whatever  to  do.  In  October,  1893,  Bent, 
who  was  their  contractor  for  the  removal  of  household  refuse,  did 
flfaoot  some  rubbish  there,  but  Mr.  Eustace  objected,  and  it  was  at 
once  stopped.    Early  in  1893  road  sweepings  were  shot  there,  the 
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best  po8siblt*  stuff  to  cover  the  loads  of  vegetable  and  animal  refose 
leit  by  other  people.  Of  this,  too,  Mr.  Eustace  complained,  and  it 
was  stopped.  In  July,  Mr.  Harris,  another  contractor,  put  in  two 
loads  of  stuff  from  the  *^  gullies ''  or  drains,  but  that  was  a  mistake, 
and  was  also  stopped. 

Mr.  Horatio  Miller,  who  had  been  a  provision  dealer  and  was  now 
inspector  of  nuisances  for  the  defendants,  said  the  pit  was  in  a  very 
fair  state  in  1892.  In  September  of  that  year  he  received  a  com- 
plaint as  to  dead  dogs,  which  he  had  removed.  He  bad  receipts  for 
their  removal.  He  often  visited  the  pit  early  in  1894,  and  saw 
vegetable  and  animal  refuse  there.  It  was  a  general  receptacle  tor 
the  neighbourhood.  He  used  to  ask  the  road  surveyor  to  send  down 
a  load  of  road  scrapings  to  cover  up  this  refuse.  He  always  did  that 
when  there  were  any  complaints.  They  could  never  "  nab"  any  one 
leaving  rubbish  there,  and  they  never  set  a  man  to  watch.  Harris, 
who  had  the  contract  fur  clearing  the  roads,  would  not  be  allowed  to 
put  a  dead  dog  in  his  cart.  If  he  found  one  in  the  road,  he 
would  take  it  away  on  a  shovel,  or  in  a  wheelbarrow  if  it  was  a 
large  one. 

Other  evidence  was  called  for  the  defence,  the  effect  of  which 
sufficiently  appears  from  the  summing  up. 

Mr.  Justice  Gate,  in  summing  up,  said  the  plaintiff  complained — 
(1)  Of  a  nuisance  to  his  house  and  to  the  users  of  the  neighbouring 
road ;  and  (2)  that  owing  to  that  nuisance  Clarissa  Eustace  caught 
the  scarlet  fever.  With  respect  to  (1)  the  damages  would  be 
general— enough  to  insure  him  from  its  happening  again.  With 
regard  to  the  fever,  it  did  not  appear  that  he  had  suffered  any 
pecuniary  loss,  and  damages  could  <mly  be  for  suffering  to  the 
daughter.  A  discreditable  state  of  things  in  Leyton  was  disclosed  by 
the  evidence.  No  doubt  there  had  been  a  nuisance  for  a  long  time, 
and  there  had  been  considerable  slackness  on  the  part  of  the  local 
board.  But  unless  the  jury  considered  they  had  had  something  to  do 
with  creating  the  nuisance,  the  action  would  not  lie.  They  might 
suspect  that  Mr.  Bent  caused  the  nuisance.  His  were  the  only  carts 
which  had  the  name  of  the  local  board  on  them,  and  the  evidence 
showed  that  such  carts  did  discharge  rubbish  in  1 894.  But  that  was 
not  enough,  unless  the  local  authority  agreed  to  his  shooting  the 
rubbish  there.  They  had,  however,  sent  a  man  to  level  this  rubbish, 
and  cover  it  with  **  road  slop."  Now  '*  road  slop  "  was  matter  which, 
if  put  over  animal  and  vegetable  filth,  would  hardly  act  as  a  disin- 
fectant. Did  they  by  this  contribute  to  the  nuisance  ?  As  to  the 
scarlet  fever,  the  evidence  was  all  one  way,  and  when  scientific 
evidence  did  agree,  it  was  entitled  to  great  weight.  The  doctors 
agreed  that  the  fever  could  not  be  contracted  directly  from  such  a 
place  ;  but  that  living  in  unhealthy  surroundings  produced  a  lowered 
vitality  which  might  render  infection  hiore  dangerous.  If  they 
thought  that  the  fever  here  was  caused  by  lowered  vitality,  owing  to 
the  nuisance,  then  they  would  award  damages.  If  they  thought  it 
too  remote,  they  would  find  for  the  defendents  on  that  part  of  th^ 
case. 
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The  jury  found  for  the  pkintiff  on  the  question  of  general  damage 
only — damages  £100. 
Judgment  accordingly. 


HIGH  COUET  OF  JUSTICE.— QUEEN'S  BENCH  DIVISION. 

Before  Justices  Wills  ajsd  Wbight. 

SELF  V.  HOYB  OOIIMISSIONEBS. 

Drain  common  to  two  houses  otimed  by  different  owners  in  a  distinct 
in  which  Part  III,  of  the  Ptiblie  Health  Acts  Amendment  Act  is  in 
force. 

This  was  an  appeal  from  the  judgment  of  the  Judge  of  the  Sussex 
County  Court,  in  which  court  it  had  been  held  that  the  Local 
Authority  was  liable  for  the  expense  of  draining  two  houses  which 
were  redrained  pursuant  to  the  notice  of  the  Local  Authority. 

Nos.  1  and  2  Ivy  Place,  situated  in  Hove,  a  district  which  has 
adopted  Part  III.  Public  Health  Acts  Amendment  Act,  1890,  were 
drained  by  one  common  drain.  Mrs.  Self  owned  No.  2  and  the 
drain  of  this  house  being  found  defective  the  Local  Authority  served 
the  usual  notice  and  threatened  to  enforce  the  same.  On  the  drain 
being  opened  it  was  found  to  receive  the  drain  of  No.  1 ;  a  notice 
was  also  served  on  No.  1.  No.  1  was  owned  by  a  Mrs.  Yickers. 
The  houses  were  semi-detached,  each  having  a  yard,  the  yards  being 
separated  by  a  wall.  Mrs.  Self  drained  both  houses  into  the  common 
sewer,  and  paid  for  the  work  which  was  done  under  the  superin- 
tendence of  the  Local  Authority.  She  then  summoned  the  Local 
Authority  in  the  County  Court  for  the  expenses. 

The  County  Court  Judge  on  the  authority  of  Travis  v,  Uttley  (70 
L.  T.  Bep.,  242,  Joum.  of  San.  Inst.,  Vol.  XY.,  208),  held  that  as 
the  drain  took  the  drainage  of  more  than  one  house  it  was  a  sewer 
within  the  meaning  of  sec.  4  of  the  Public  Health  Act,  1875,  and 
that  the  Local  Authority  were  therefore  bound  to  repair  or  renew. 
He  also  found  that  the  notice  given  by  the  Local  Authority  operated 
as  a  request  by  the  said  Authority  to  do  the  work  on  their  behalf, 
and  he  gave  judgment  for  the  amount  claimed  by  Mrs.  Self  with 
costs. 

The  Local  Authority  of  Hove  appealed. 

The  Court  reversed  the  decision  of  the  County  Judge. 

Mr.  •!  U8TICB  Wills  stated  that  the  notice  to  do  the  work  was  not 
a  request  on  the  part  of  the  defendants,  but  that  on  tlie  contrary  it 
was  a  notice  calling  upon  the  plaintiff  to  do  the  work  as  a  matter  of 
right  and  saying  in  ef^t,  *'  If  you  do  not  do  it  legal  proceedings  will 
be  taken  against  you,  because  we  claim  that  it  is  your  duty  to  do  it,' 
and  under  these  circiunstances  he  was  quite  unable  to  see  tliat  there 
was  anything  in  the  notice  equivalent  to  an  express  request.  As  to 
the  second  point  raised  for  the  plaintiff,  viz.,  that  the  defendants 
were  liable  to  do  the  work  themselves,  and  that  as  the  plaintilf  had 
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done  it,  being  herself  under  no  legal  liability  to  do  it,  therefore  the 
request  was  implied,  the  defendants  were  under  no  legal  liabilitj  to 
do  this  particular  work.  They  were  under  a  legal  liability  to  have  an 
effective  sewerage  system,  but  there  was  no  section  in  the  Act  of 
Parliament,  which  said  in  so  many  words  that  they  should  be  obliged 
to  do  any  particular  work;  and  he  was  inclined  to  think  that  was  a 
matter  within  their  own  discretion.  Actions  had  been  attempted 
against  local  boards,  for  not  doing  a  s})ecific  thing,  but  he  did  not 
think  they  had  ever  been  successful.  There  was,  however,  a  higher 
ground  than  that,  because  under  section  19  of  the  Public  Health  Act, 
18J)U,  this  liability  fell  on  the  plaintiff^  Section  19  provided  (1)  that 
where  two  or  more  drains  belonging  to  different  houses  were 
connected  with  a  public  sewer  by  a  single  private  drain,  an  applica- 
tion might  be  made  under  section  41  of  the  Public  Health  Act,  1875 
(relating  to  complaints  as  to  nuisances  from  drains)  and  the  local 
authority  might  recover  any  expenses  incurred  by  them  in  executing 
any  works  under  the  powers  conferred  on  them  by  that  section  from 
the  owners  of  the  houses  in  such  shares  and  proportions  as  might  be 
settled  by  their  surveyor  or  (in  cases  of  dispute)  by  a  Court  of 
summary  jurisdiction  (2)  that  such  expenses  might  be  recovered 
summarily  or  be  declared  by  the  urban  authority  to  be  private 
improvement  expenses  under  the  Public  Health  Act,  and  recovered 
accordingly  and  (3)  that  for  the  purpose  of  that  sedition  the  expression 
drain  included  a  drain  used  for  the  drainage  of  more  than  one 
building.  That  section  applied  when  premises  were  occupied  by 
different  owners  and  were  connected  with  the  public  sewer  by  a  single 
private  drain  under  the  interpretation  clause  applicable  to  that 
particular  atjction.  Under  those  circumstanc**8,  the  defendants,  the 
Hove  Ck)mmissioners,  would  have  been  entitled  to  give  a  written 
notice  under  s(H;tion  41  of  the  Act  of  1875,  and  having  given  the 
written  notice  to  have  compelled  the  plaintiff  to  do  all  that  she  had 
done.  Supposing  it  had  been  otherwise,  he  tlioup:lit  it  was  still 
doubtful  whether  the  plaintiff  could  have  recovered.  But  the  question 
raised  an  exceedingly  nice  point.  If  a  summons  had  been  actually 
taken  out  and  the  plaintiff  had  submitted  to  it  he  felt  no  doubt  at  all 
that  upon  the  authorities  she  could  not  afterwards  have  claimed  to 
have  recovered  back  that  to  which  she  had  submitted.  He  thought  it 
perfectly  clear  that  if  a  summons  had  been  taken  out  and  legal  pro- 
ceedings initiated;  a  claim  could  not  afterwards  have  been  made  by  the 
plaintiff,  for  it  would  be  allowing  the  same  matter  to  be  dealt  with 
twice  over  on  different  sets  of  proceedings  between  the  same  parties. 
There  was  in  this  case  a  mere  threat  of  legal  proceedings  which  was 
acquiesced  in,  and  he  was  by  no  means  sure  how  such  a  case  as  that 
should  be  dealt  with.  There  seemed  no  doubt  that  if  a  legal  right 
was  put  for\»'ard  by  a  person  in  authority,  a  person  having  special 
standing  ground,  which  enabled  him  to  exert  anything  like  undue 
influence  or  compulsion,  so  that  the  transaction  bore  anything  like 
the  stamp  of  oppression,  an  action  would  lie ;  but  he  did  not  think 
that  was  the  case  here.  The  learned  County  Judge  had  found  nothing 
of  the  kind,  and  the  position  taken  by  the  Local  Board  was  assumed 
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to  have  been  quite  bond  fide^  and  he  did  not  think  the  liability — if 
there  was  one — on  the  part  of  the  defendants  to  repay  the  money 
would  arise  upon  that  state  of  circumstances.  Then  it  could  not 
arise  on  a  mistake  of  fact  because  there  had  been  no  mistake  of  fact. 
The  fact  was  that  the  action  was  founded  upon  a  mistake  as  to  legal 
liability,  common  to  both  the  plaintiff  and  the  defendants.  His 
strong  impression  was  that  under  such  circumstances  no  such  action 
could  be  maintained,  although  the  present  plaintiff  acted  upon  a 
threat  of  legal  proceedings,  without  waiting  for  a  summons  to  be 
taken  out  by  the  other  party.  For  the  reasons  given,  there  was  no 
legal  liability,  and  the  decision  of  the  County  Court  Judge  was 
wrong  and  the  judgment  must  be  reversed.  It  did  not  appear  that 
the  Borough  of  Halifax  in  which  the  case  of  Travis  t;.  Uttley  arose 
had  adopted  the  Public  Health  Acts  Amendment  Act,  1890,  which 
fact  entirely  distinguished  that  case  from  the  present  one. 

Mr.  JusncB  Wbight  concurred. 

Appeal  dismissed. 

Before  Mb.  Justice  Colli>b. 
Jones  v.  Baxteb. 

In  a  case  where  the  drains  of  two  houses  joined  and  therefore  the 
common  drain  was  technically  a  sewer^  and  the  local  authority  wrongly 
by  notice  required,  the  drains  to  enter  separately  into  the  sewer,  the  owner 
of  one  house  complied,  the  other  did  Tiot,  and  c-onsequently  nuisance  arose, 
the  Court  held  that  the  Local  Authority  wei^e  liable  to  remove  any 
nuisance. 

This  was  an  application  by  Mrs.  Elizabeth  Jones,  owner  of  Nos.  2 
and  4,  Wimbolt  Street,  Bethnal  Green,  ibr  an  injunction  restraining 
Mrs.  Ann  Banter,  the  owner  of  Nos.  0  aud  8,  Wimbolt  Street,  Irom 
allowing  to  continue  obstructed  the  free  passage  of  running  water 
and  soil  from  the  plaintiff's  houses  along  the  drains  and  sewers  under 
the  defendant's  premises. 

Mr.  Cock,  Q.C.,  and  Mr.  Mallinson  appeared  for  the  plaintiff, 
while  Dr.  Macmorran  represented  the  defendant. 

It  appeared  that  both  plaintiff  and  defendant  held  their  respective 
premises  on  leases  granted  by  the  same  ground  landlord,  and  that  by 
the  leases  plaintiff  was  entitled  to  a  free  passage  for  the  water  and 
soil  coming  from  her  houses  into  and  along  tlie  drains  and  sewers 
under  the  defendant's  premises.  A  short  time  since  the  defendant 
was  served  by  the  vestry  of  St.  Matthew  with  notices,  pointing  out 
that  the  systeui  of  drainage  in  connection  with  her  houses  vias 
defective,  aud  calling  upon  her  to  relay  and  make  good  the  same. 
Believing  that  it  was  her  duty  to  comply  with  the  notices  she  called 
in  a  builder,  who  relaid  the  drains  to  the  satisfaction  of  the  inspector 
of  the  vestry.  The  level  of  the  drain  of  No.  0  was  altered,  with  the 
result  that  the  drainage  from  No.  4  could  not  flow  into  it.  The 
veatiy  then  threatened'  the  plaintiff  with  proceedings  for  creating  a 
nuifSDce,  and  she  applied  to  Mr.  Justice  Day  at  chambers  for  an 
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injunction  restraining  the  defendant  from  continuing  to  obstruct  the 
flow  of  the  drainage  of  No.  4  into  the  drain  of  No.  6,  and  the  learned 
judge  referred  the  application  to  the  Court.  The  plaintiff  now 
contended  that  the  defendant  ought  not  to  have  paid  any  attention  to 
the  notices  of  the  vestry,  because  the  pipe  through  which  the  sewage 
passed  was  not  a  drain  but  a  sewer,  and  therefore  repairable  by  the 
local  authority.  She  further  asserted  that  the  defendant  by  carrying 
out  the  work  had  converted  a  sewer  into  a  drain  and  tberel^ 
rendering  her  (plaintiff)  liable  to  penalties  for  an  alleged  nuisanoe. 

Mr.  Justice  Collins,  after  hearing  the  evidence,  said  the  pipe  in 
question  was  admittedly  a  sewer,  and  not  a  drain,  and  therefore  the 
local  authority  uas  liable  to  remove  any  nuisance,  and  not  the 
defendant,  lie  granted  an  injunction,  and  awarded  plaintiff  408.  and 
costs. 


GENERAL  NOTES. 


Tinned  Gbbrn  Peas.— At  the  Edmonton  Petty  Sessions,  Messrs.  Kearley 
&  ToDg,  Fore  Street,  Edmonton,  were  summoned  for  selling  an  article  of 
food,  a  tin  of  green  peas,  which  were  coloured  by  the  aid  of  copper,  thereby 
rendering  tbem  injurious  to  health.  The  evidence  showed  that  the  article 
was  purchased  on  January  lOih,  and  an  analysis  proved  it  to  contain  7-10th8 
of  a  grain  of  copper,  which  was  equal  to  2*75  grains  of  sulphate  of  copper. 
Dr.  J.  F.  J.  Sykes,  Medical  OflRcer  for  St.  Pancras,  Dr.  Duprd  and  Dr.  Luff, 
analysts  to  the  Home  Office,  stated  that  sulphate  of  copper  was  a  poison, 
which,  if  taken  into  the  system  in  the  quantities  found  in  the  peas  would 
produce  chronic  poisoning.  The  copper  whs  used  to  make  the  peas  retain 
their  greenness,  and  tlie  effects  would  be  most  injurious,  especially  to  weakly 
persons.  For  tlie  defence,  it  was  stated  there  were  16,000,000  tins  of  the  peaa 
imported  annually,  and  yet  no  case  hod  proved  they  had  produced  any  in- 
juriou-t  effects.  The  article  was  sold  in  the  ordinary  course  of  trade,  and  if 
it  was  poisonous,  then  the  question  was  essentially  a  State  one,  and  their 
importation  should  be  stopped.  Several  cases  were  quoted  to  show  that  the 
(V)urts  hod  held  the  article  was  not  injurious,  and  in  support  of  this  Mr.  Otto 
Hehner,  Public  Analyst  for  Nottinghamshire,  was  called,  and  said  though 
there  was  more  than  the  usual  quantity  of  copper  in  the  sample  in  question, 
ho  did  not  think  it  would  produce  the  ill  effects  suggested  by  the  prosecution. 
After  n  heating  lasting  over  four  hours  the  Bench  inHlcted  a  fine  of  £1  and 
20  guineas  cost  Notice  of  appeal  was  given.— «7(>u/7ia/  of  HorticuUurB^ 
March  Uth.  1896. 

Tub  First  Numbeb  of  thk  Nbw  Chilian  Journal  op  Hygiene  has 
recently  been  issued.  It  is  published  under  the  direction  of  the  Institute  of 
Hygiene  recently  established  in  Santiago,  and  is  printed  in  Spanish.  The 
present  number  confines  itself  to  the  history  and  development  of  the  organi- 
sation  of  public  hygiene  in  general  throughout  Chili,  and  an  account  is  also 
|i;iven  of  the  provision  for  ofilcial  hygienic  administration  in  Germany, 
France.  England,  and  Belgium.  One  of  the  functions  exercised  by  the 
Santiago  H3'gienic  Institute  is  the  analysis  of  substances  for  purposes  of 
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trnde  and  oommeroe,  and  the  granting  of  official  certiKcates  as  to  their 
quality.  Considering  the  enormousl}*  high  death-rate  of  Santiago,  which  is 
stated  to  reach  57  per  1000,  some  reform  in  hygienic  matters  is  urgently 
needed,  and  it  is  to  be  hoped  that  the  establishment  of  this  new  Bureau  of 
Public  Health  may  beneficially  stimulate  public  and  private  enterprise  in 
this  direction.— Aaftire,  March  l^h,  1895. 

A  Pbizb  fob  Bbseabch  into  TuBEBcuLOfiis.— At  the  last  quarterly 
eofidtia  of  the  Royal  College  of  Physicians  of  London,  Sir  J.  Russell 
Reynolds,  M.D.,  in  the  Chair,  it  was  announced  that  Dr.  Hermann  Weber, 
a  Fellow  of  the  College,  gave,  last  December,  the  sum  of  £2,500  in  trust  for 
the  purpose  of  founding  a  prize  to  be  called  the  ''  Weber-Parkes  Prize,"*  to 
be  given  at  intervals  for  the  best  essay  on  tubercular  consumption.  A  com- 
mittee was  appointed  to  confer  with  Dr.  Weber  as  to  the  best  methods  of 
giving  effect  to  his  wishes,  and  the  following  regulations,  unanimously 
recommended  by  the  committee,  were  now  adopted :— That  the  prize  founded 
by  Dr.  Hermann  Weber  in  memory  of  the  late  E.  A.  Parkee,  M.D.,  be 
termed  the  '*  Weber-Piarkes "  Prize;  that  the  prize  be  awarded  triennially  to 
the  writer  of  the  best  essay  upon  some  subject  connected  with  the  etiology, 
prevention,  pathology,  or  treatment  of  tuberculosis,  especially  with  reference 
to  pulmonary  consumption  in  man ;  that,  in  making  the  award,  the  College 
have  r^^ard  to,  carefhl  collection  of  facts  and  original  research;  that  the 
value  of  the  prize  be  150  guineas,  or  such  sum  as  the  interest  accrued  on  the 
capital,  after  payment  of  expenses,  will  permit;  that  a  bronze  medal  be 
awarded  to  the  holder  of  the  prize,  and  a  similar  medal,  to  be  distinguished 
as  the  *^  second  medal,"  to  the  essayist  who  comes  next  in  order  of  merit. 
The  remaining  regulations  provide  for  the  appointment  of  an  adjudication 
committee,  which  shall  select  the  particular  subject  for  competition,  and 
adjudicate  upon  the  essays  sent  in ;  the  adjudication  to  be  made  every  three 
years.  ThA  competition  will  be  open  to  members  of  the  medical  profession 
in  all  countries,  the  essays  to  be  type-written,  and  if  written  in  a  foreign 
language  to  be  accompanied  by  a  translation  in  English.  It  is  a  condition  of 
the  competition  that  each  prizo  essay  shall  become  the  property  of  the 
College,  though  the  College  may  grant  its  author  permission  to  publish  it 

Abtizans'  Dwellings  Fbee.— At  a  meeting  held  at  the  Westminster 
Palace  Hotel,  on  13th  Februar}'  last,  Mr.  Stanley  Boulter  propounded  a 
scheme  for  the  application  to  artizans'  dwellings  of  the  principle  of  the  Irish 
Land  Purchase  Act  of  1885.  The  main  feature  of  the  scheme  is  that  English 
municipalities  shall  be  empowered  to  advance  to  the  working  classes  the 
necessary  money  to  purchase  their  houses,  and  that  the  advances  shall  be 
repaid,  together  with  interest  at  3  per  cent,  by  weekly  instalments  over  a 
term  of  years,  instead  of  rent,  thus  in  effect  providing  free  homes  for  the 
people,  due  regard  being  given  for  a  sufficient  margin  of  security  to  the  local 
authority  lending  the  money,  and  to  proper  provision  for  the  maintenance 
and  tejpiii  of  the  property. 

Antitoxin  Tbbatmbnt  fob  Pneumonia.— L' Union  Medicale,  of  Decem« 
ber  dth  last,  reviews  this  treatment,  as  applied  to  pneumonia,  in  a  similar 
maimer  U>  diphtheria  and  tetanus.  Dr.  F.  P.  C.  Klemperer,  in  treating 
patients  vrith  the  serum  of  rabbits  rendered  immune,  found  in  a  proportion 
of  the  patients  a  lowering  of  the  temperature,  pulse,  and  respiration,  leading 
to  recovery.  Similar  good  results  followed  with  the  use  of  cultures  of  the 
pneamoooodis  tested  to  60^  C,  and  the  use  of  serum  from  patients  who  had 
the  crisis.     Foa,  Carbons,  Scolia,   Jansen,   and  Lara,  have  also 
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reported  the  successful  treatment  of  patients  by  the  injection  of  pnemnonia 
antitoxin  senim,  and  so  far  the  methods  appear  promising. 

Van  Dwellbbs.— At  the  fourth  annual  meeting  of  the  United  Kingdom 
Showmen  and  Van-dwellers*  Protection  Association,  held  at  the  Agricultural 
Hall,  Islington,  the  Rev.  J.  Howard  Swinstead,  of  Salisbury,  prided,  and 
there  was  a  large  attendance,  representatives  being  present  from  London^ 
Paris,  Manchester,  Liverpool,  York,  Oldham,  Norwich,  Lynn,  Thetfofd^ 
Stroud,  and  other  places.  The  annual  report,  which  was  presented  by  Mr. 
F.  T.  Salva,  the  secretary,  showed  that  the  association  was  gradually  making 
its  way  among  the  van-dwellers  of  the  country.  The  chairman  said  that  his 
experience  of  travelling  showmen  had  proved  to  him  that  they  desired  to  do 
for  themselves  what  many  meddlesome  legislators  would  do  for  them  by  other 
means.  Mr.  Salva,  the  secretary,  said  that  the  van-dwellers  had  again  been 
attacked  by  Mr.  George  Smith,  but  his  efforts  had  been  productive  of  good 
in  establishing  the  present  protective  association  on  a  firm  basis.  He  com- 
plained that  the  Home  Secretary  had  broken  faith  with  them  in  connection 
with  the  bye-laws  of  the  Essex  County  Council.  It  was  promised  that  those 
bye-laws  should  not  be  allowed  to  interfere  with  the  legitimate  rights  of  the 
travelling  showmen.  The  committee  had  come  to  the  conclusion  that  they 
could  expect  nothing  from  the  Government  in  ])ower.  Mr.  Salva  moved, 
^Ir.  Burnett  seconded,  and  Mr.  James  Dean  (the  president)  supported  the 
following  resolution,  which  was  carried  unanimously:—'*  That  this  meeting 
calls  upon  Mr.  M.  Fowler,  M.P.,  Mr.  Charles  Fen  wick,  M.P.,  and  other  sup- 
porters of  the  Movable  Dwellings  Bill  not  to  again  back,  support,  or  introduce 
their  measure  until  they  have  receeived  a  deputation  of  showmen,  who  claim 
the  right  to  be  heard  on  legislation  which  concerns  nobody  but  themselves.** 

Thk  Aib  op  the  Houses  of  Parliament.— Mr.  James  Keith  has  prepared 
a  further  report  on  the  heating  and  ventilation  of  the  Houses  of  Parliament 
He  says  that  the  sewer  gas,  which  is  openly  liberated  into  the  lower  sections 
of  the  ventilating  shafts,  finds  its  way  into  the  Committee-rooms  and  Presa 
gallery,  and  occasionally  into  the  Debating-cbambers  of  both  Houses  of  Pto- 
liament  He  further  says  that  the  atmosphere  of  the  Coinmittee-rooms  and 
corridors  is  contaminated  through  the  an-angements  for  ventilating  the 
adjoining  lavatories.  His  recommendations  fur  remedying  these  defects  are 
that  the  sewer  gas  should  be  lit)enited  through  separate  pipes  running  to  the 
top  of  the  tower,  and  that  silent  fans  should  be  used  for  extracting  the 
vitiated  air,  instead  of  coke  fires  as  at  present. 

The  London  Building  Act.— The  Paris  Correspondent  of  the  British 
Medical  Journal  says  the  London  Building  Act,  put  into  practice  January  1st, 
1895,  has  not  passed  by  unnoticed  this  side  of  the  Channel.  It  is  recognised 
to  be  of  great  sanitary  importance.  In  France  the  height  of  the  houses  has 
been  regulated  for  more  than  a  century.  The  decree  of  April  10th,  1783, 
confirmed  by  the  law  of  1792,  fixed  the  height  of  houses  in  streets  30  feet 
wide  at  50  feet;  in  streets  not  80  feet  wide  at  45  feet  In  the  principal 
French  towns,  the  height  was  fixed  by  local  authorities  by  the  regulation  of 
July  24th,  1874;  houses  in  streets  less  than  7*80  metres  wide  were  limited  to 
12  metres  in  height;  in  streets  7*80  metres  in  width  they  are  allowed  to  be  15 
metres  high;  in  streets  9*75  metres  in  width  the  houses  may  reach  18  metres; 
in  those  9*75  metres  wide  20  metres :  in  streets  still  wider  the  houses  may  be 
still  higher.  M.  Tr^lat  wishes  to  see  the  streets  one  and  a  half  times  wider 
than  the  houses  are  high.  Other  sanitarians  consider  this  too  much,  and 
that  if  the  height  of  the  houses  and  width  of  the  streets  are  equal,  nothing 
more  can  be  reasonabl}'  asked  for. 
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ANNUAL  REPORT  OF  THE  COUNCIL, 

Yon  THE  Tear  1894. 
Bead  at  the  Ordinarj/  General  Meethuj^  March  20th,  1895. 


NEW  PREMISES. 

The  Council  are  glad  to  be  able  to  report  that  the  negotiations  for 
obtaining  additional  premises  in  Margaret  Street,  which  were  referred 
to  in  the  last  Annual  Report,  have  been  satisfactorily  completed. 
The  remainder  of  the  lease  of  72,  Margaret  Street,  a  house  adjoining 
the  Museum,  has  been  purchased  and  the  premises  have  been  adapted 
for  the  purposes  of  the  Institute,  and  connected  \nth  the  Museum. 
This  has  involved  considerable  alterations.  The  house  afFords  OfEces, 
Library  and  Reading  room,  Council  and  Committee  Rooms,  &c. 

The  premises  newly  taken  over  have  been  lighted  throughout  with 
electric  light,  both  on  account  of  its  sanitary  advantages  and  in 
regard  to  the  safety  of  the  valuable  Librar}. 

When  reconstructing  the  drainage,  advantage  was  taken  of  the 
opportunity  to  plan  the  drainage  in  such  a  way  as  to  make  it  not  only 
instructive  but  usefiU  for  testing  and  experimental  purposes. 

Tlie  accommodation  aCForded  by  the  new  premises,  which  was  much 
needed,  has  greatly  facilitated  the  work  of  the  Institute,  besides 
allowing  additional  space  to  be  devoted  to  the  Museum  and  Library. 
In  addition  to  this,  the  rooms  in  the  basement  have  been  ai*ranged 
with  a  view  to  making  them  available  for  testing  purposes :  they  have 
already  proved  of  considerable  use  in  this  respect,  and  will  be  of  still 
greater  value  in  the  future. 

The  sum  of  jC1,000  voted  at  the  Extraordinary  General  Meeting 
held  on  July  4th,  1894,  for  the  enlargement  of  the  premises  and  the 
adaption  for  the  purposes  of  the  Institute  has  not  been  exceeded,  as 
will  be  seen  by  reference  to  the  paragraph  headed  '^  Finance.'* 

SESSIONAL  MEETINGS. 

Sestional  Meetings  were  held  in  January,  Februar}%  April,  and 
December.    The  following  papers  were  read  and  discussed  : — 

••  The  Etiology,  Spread,  and  Prevention  of  Diphtheria.''  R.  Thobnk 
Thobitb,  C.B.,  M.B.,  f  .B.B.,  Medical  OfBcer  of  the  Local  Govern- 
ment  Board. 
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«« 


The  Sanitation  of  places  where  Food  is  Stored  and  Prepared." 
(a)  Bakehoxues.  (b)  Kitchens  of  Restaurants.  F.  J.  Waldo, 
ujL.j  M.D.,  D.P.H.,  Medical  Officer  of  Health,  St.  George-the- 
Martjr,  Southwark,  Inner  Temple  and  Middle  Temple. 

''  The  Construction  of  Boads  and  Streets  from  a  Sanitary  point  of 
view."  Lewis  H.  Isaacs,  f.b.i.b.a.,  a8soc.inbt.g.b.,  Surveyor  to 
Board  of  Works,  Holborn  District. 

*'  The  Sanitary  Aspects  of  the  London  Building  Act,  1894."  Gbobqb 

BlUNBRLL  LoNGSTAFF,  M.A.,  M.I).,  F.B.O.P. 

The  papers  read  during  the  earlier  part  of  the  year,  have  already 
appeared  in  the  Journal,  the  paper  by  Dr.  Longstaff  will  be  published 
with  the  proceedings  of  the  other  meetings  of  the  Session  1894-5  in 
Part  II.  of  the  Journal  for  1895. 

The  attendances  at  the  meetings  were  good,  varying  from  100 
to  200.  . 

LECTUEES  FOE  LADIES. 

The  seventh  course  of  Lectures  on  Hygiene,  especially  intended 
for  Ladies,  was  given  during  Lent  by  A.  T.  Schofield,  m.b.,  m.b.o.s. 
The  subject  of  the  Lectures  was  Modem  Hygiene  in  Practise  in 
Infancy,  in  Childhood,  in  Adolescence,  in  Maturity  and  Decay. 
Demonstrations  of  calisthenic  exercises  and  chemical  experiments 
were  given  to  illustrate  the  Lectures.  There  was  a  large  attendance 
of  ladies. 

Her  Eoyal  Highness  the  Duchess  of  Albany  was  present  at  several 
of  the  Lectures,  and  at  the  end  of  the  course,  at  a  special  meeting 
held  for  the  purpose.  Her  Eoyal  Highness  presented  Certificates  to 
those  Ladies  who  had  vTitten  satisfactory  reports  upon  the  lectures. 

LECTUEES  ON  METEOEOLOGY  IN  EELATION  TO 

HYGIENE. 

A  suggestion  was  made  to  the  Eoyal  Meteorological  Society,  and  by 
it  to  The  Sanitary  Institute,  that  many  Medical  Officers  of  Health 
and  others  would  be  glad  to  gain  some  fiu-ther  information  on 
the  important  question  of  Weather  and  Climate  in  relation  to  Health 
and  Disease. 

As  the  question  involved  both  Meteorology  and  Hygiene,  it  was 
thought  well  by  the  respective  Councils  that  the  two  Societies  should 
jointly  arrange  a  course  of  Lectures  upon  this  subject. 
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The  following  Six  Lectures  dealing  with  some  6f  the  principal 
factors  and  points  for  consideration  were  given,  and  have  proved  the 
means  of  spreading  much  useful  information. 

'*  Instruments  and  Observations  and  their  Bepresentation."    G.  J. 

SXMOlfS,  7.B.8. 

'^  Temperature  of  Air,  Soil  and  Water."    H.  E.  Mill,  b.sc,  f.b.s.e. 
'*  Barometric  Conditions  and  Air  Movements."    B.  H.  Scott,  m.a., 

FJl.8. 

'^Moisture,  its  Determination  and  Measurement.''  W.  Mabbiott, 
r.B.MMrjKX3. 

*^  Climate  in  Belation  to  Health,  and  Geographical  Distribution  of 
Disease.''    C.  Theodobb  Williams,  m.a.,  m.d.,  f.b.c.f. 

**  Fog,  Clouds  and  Sunshine."    F.  Gasteb,  f.b.mbt.soo. 

The  Lectures  were  published  in  Part  II.  of  the  Journal  of  the 
Institute,  1894,  and  bj  the  liberality  of  one  of  the  Fellows  of  the 
Bojal  Meteorological  Society  a  copy  of  that  Part  was  forwarded  to 
each  Fellow  of  that  Society. 

THE  SANITATION  OF  INDUSTBIES  AND 

OCCUPATIONS. 

A  second  course  of  free  public  lectures  on  the  Sanitation  of 
Industries  and  occupations,  was  arranged  in  the  Autumn. 

The  subjects  embraced  in  this  second  course  were : — 

*'  Coal  Mining.''  Sihbon  Sitsll,  F.B.c.s.Ei)iy.,  m.b.c.s.en6.  (Shef- 
field.) 

*^  Qoarrying  of  various  kinds.  Granite,  Marble,  Stone,  Slate,  Chalk 
and  limestone."  C.  Lb  Neve  Fosteb,  d.sg.,  b.a.,  f.b.s.,  H.M. 
Inspector  of  Mines,  Professor  of  Mining,  Boyal  College  of 
Science.    (Llandudno.) 

**  Workers  in  Mercury,  Phosphorus  and  Sulphur."  T.  Eustace  Hill, 
M.B.,  BJBO.,  rj.o.,  Medical  Officer  to  the  County  Council 
of  Durham. 

**  CSilorine  and  Chrome  Compounds."  D.  J.  O'Neil,  m.b..  Certifying 
Factory  Surgeon.    (Famworth.) 

^  Workers  in  Copper,  Zinc,  Brass  and  Tin."  B.  M.  Simox,  b.a.,  m.d. 
(Birmingham.) 

l^iese  Lectures  being  given  free  involved  considerable  expenditure 
on  the  part  of  the  Institute^  but  the  Council  believe  that  much  good 
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has  been  done,  by  spreading  knowledge  on  subjects  of  such  vital 
importance  to  the  operative  classes.  The  Lectures  will  be  published 
in  Fart  I.  of  the  Journal  for  1895,  and  will  be  very  valuable  for 
reference  upon  a  subject  upon  which  there  is  but  little  published 
information. 


LECTUEES    FOE    SANITAEY    OFPICEES    AND 

STUDENTS. 

The  two  usual  courses  of  Lectures  and  Demonstrations  for 
Sanitary  Officers  have  been  held  in  London  during  the  year.  The 
first  course  was  held  in  February  and  March,  for  which  134  Students 
4^ntered  their  names,  the  average  attendance,  including  Members  and 
Associates,  being  112. 

The  Lectures  comprised  in  this  course  were : — 

1.  j*' Elementary  Physics"  (two  Lectures).    J.  F.  J.  Sykbs,  d.80., 

2.  1         M.D.,  Medical  Ofiicer  of  Health,  St.  Pancras. 

3.  "  Ventilation,  Warming,  and  Lighting,"    Sib  Douglas  Galtoh , 

K.C.B.,  D.O.L.,  LL.D.,  F.B.S. 

4.  "  Principles  of  Calculating  Areas,  Cubic  Space,  Ac. ;  Literpreta- 

tion  of  Plans  and  Sections  to  Scale.**    H.  Law,  m.ikst.ojb. 

5.  "  Water  Supply,  Drinking  Water,  Pollution  of  Water."     J. 

Wallace  Peggs,  assoc.m.inst.c.b. 

(5.    "  Sanitary  Building  Construction."    Keith  D.  Young,  f.b.lb.a. 

7.  "  Sanitary  Appliances."  Pbof.  W.  H.  Cobfield,  m.a.,  m.d.oxon., 

Medical  Ofiicer  of  Health,  St.  George's,  Hanover  Square. 

8.  "  Details  of  Plumbers'  Work."    J.  Wbight  Clabke. 

9.  '*  House  Drainage."    W.  C.  Tyndale,  assoc.m.ixst.o.b. 

10.  "  Sewerage  and  Sewage  Disposal."  Pbof.  11.  Eobinson,  m.inst.o  jb. 

11.  **  Scavenging,  Disposal  of  House  Eefuse."     Cuables  Mason, 

ASSoc.M.ixsT.c.E.,  A.B.i.B.A.  Survcyor,  St.  Martin's-in-the- 
Fields. 

12.  *^  Diseases  of  Animals  in  relation  to   Meat  Supply ;   Charac- 

teristics of  Vegetables,  Fish,  &c.,  unfit  for  Food.**  Pbov. 
A.  Wtntbb  Blyth,  babbisteb-at-law,  M.K.O.S.,  Medical 
Officer  of  Health,  St.  JMarylebone. 
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13.  ^'Infectious  Diseases  and  Methods  of  Disinfection."     W.  H. 

Haiceb,  Mji.,  M.D.,  D.p.n.,  Assistant  Medical  Officer  of 
Health,  Countv  of  London. 

14.  "  Objects  and  Methods  of  Inspection."    J.  F.  J.  Sykes,  d.sc., 

M.D.,  Medical  Officer  of  Health,  St.  Pancras. 

15.  '*  Nature  of  Nuisances,  including  Nuisances  the  abatement  of 

which  is  difficult."  Arthur  Nbwsholme,  m.d.,  d.p.h., 
Medical  Officer  of  Health,  Brighton. 

16.  "  Trade  Nuisances."  Prof.  A.  Bostock  Hill,  m.d.,  d.p.h.camb., 

P.I.0 ,  Medical  Officer  of  Health,  Aston  E.S.A. 

17.  ''  Sanitary  Law.     English,  Scotch,  and  Irish ;   General  Enact- 

ments, Public  Health  Act,  1875;  Model  Bye -Laws,  Ac. 
Prof.  A.  Wtntbr  Blyth,  barrister -at -law,  m.r.c.s.. 
Medical  Officer  of  Heallh,  St.  Marylebone. 

18.  "  Sanitary  Laws  and  Begulations  Governing  the  Metropolis.'* 

Louis  Parkes,  M.D.,  i).p.H.LOXD.,  Medical  Officer  of  Health, 
Chelsea. 

At  the  second  course,  in  October  and  November,  112  Students 
entered  their  names,  the  average  attendance,  including  Members 
and  Associates,  being  113. 

The  Course  was  extended  by  adding  two  Lectures  on  Elementary 
-Chemistry  and  one  on  Elementary  Bacteriology. 

The  Lectures  comprised  in  the  second  course  were : — 

1. 
2. 


Elementary  Physics  "  (two  Lectures).  John  Castbll-Evans, 
F.I.O.,  Lecturer  on  Inorganic  Chemistry  and  Chemical 
Physics  at  the  City  and  Guilds  of  London  Technical 
College,  Finsbury. 

3.  [  '*  Elementary  Chemistry ''  (two  Lectures).  8.  Eideal,  d.sc.lond., 
F.I.C.,  F.C.8.,  Public  Analyst,  Le>%'isham  District  Board  of 
Works. 

£•    '*  Elementary  Bacteriology.''    E.  T.  Hewlett,  m.d.,  m.r.o.s. 

6.    *'  Ventilation,  Warming,  and  Lighting.''    Sir  Douglas  Galton^ 

K.03.,  D.O.L.,  LL.I).,  F.R.S. 
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7.  ''  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;    luter- 

pretation  of   Plans  and  Sections   to  Scale."      H.   Law, 

M.IXST.C.E 

8.  "Water  Supply,  Drinking  Water,  Pollution  of  Water.**     J. 

Wallace  Peoob,  assoc.h.inst.c.b. 

9.  *'  Sanitary  Building  Construction."    Keith  D.  Tolttg,  f.rj.bjl. 

10.  "  Sanitary  Appliances."   Prof.  W.  H.  Corfield,  m.a.,  m .d.oxon.. 

Medical  Officer  of  Health,  St.  George's,  Hanover  Square. 

11.  *'  Details  of  Plumbers'  Work."    J.  Wright  Clarke. 

12.  "  House  Drainage."    W.  C.  Tyxdalb,  asso€.m.in8t.o.b. 

13.  '*  Sewerage    and    Sewage    Disposal."       Prof.    H.    BoBursoK, 

M.1N8T.C.E. 

14.  ''  Scavenging,  Disposal  of  House  fiefuse."    Charles  Mason, 

A880C.M.INST.C.E.,  A.R.I.B.A.,  Surveyor,  St.  Martin's-in-the- 
Fields. 

15.  ^*  Diseases  of  Animals  in  relation  to  Meat  Supply ;  Character- 

istics of  Vegetables,  Fish,  &c.,  unlit  for  food."  Prof.  A. 
Wynter  Blyth,  Barrister-at-law,  M.R.O.S.,  Medical 
Officer  of  Health,  St.  Marylebone. 

10.  '*  Infectious  Diseases  and  Methods  of  Disinfection."  Edward 
C.  Seaton,  M.D.,  F.R.G.P.,  Mcdical  Officer  of  Health,  Surrey 
County  Council. 

17.  "  Objects  and  Methods  of  Inspection."  J.  F.  J.  Stees,  d.sc., 
M.D.,  Medical  Officer  of  Health,  St.  Pancras. 

IS.  "  Nature  of  Nuisances,  including  Nuisances  the  abatement  of 
which  is  difficult."  Arthur  Newsholmb,  m.d.,  d.p.h.. 
Medical  Officer  of  Health,  Brighton. 

19.  "Trade  Nuisances."  Prof.  A.  Bostock  Hill,  m.d.,  d.p.h., 
CAMB.,  F.i.c,  Medical  Officer  of  Health,  Aston  E.S.A. 

2(.».  *'  Sanitary  Law :  English,  Scotch,  and  Irish ;  General  Enact- 
ments, Public  Health  Act,  1875;  Model  By-Laws,  Ac."* 
Prof.  A.  Wynter  Blyth,  barrister-at-law,  m.r.c.8.. 
Medical  Officer  of  Health  for  St.  Marylebone. 

21.  "  Sanitary  Laws  and  Kegulations  Governing  the  Metropolis." 
Louis  Parkes,  m.d.,  d.p.hxond..  Medical  Officer  of  Health, 
Chelsea. 
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Ammgements  were  made  in  connection  with  these  Lectures  for 
the  Students  to  visit  the  places  mentioned  helow.  The  names  of  the 
gentlemen  who  kindly  arranged  the  visits  and  conducted  the  Students 
are  also  given : — 

Aylesbury  Dairy  Co.    J.  A.  Hattebslbt,  Managing  Director. 

Sewage  and  Destructor  Works,  Ealing.  Gh^s.  Jones,  m.inst. 
CJI.9  Engineer  and  Surveyor  to  the  Local  Board  (2  visits). 

Croydon  Water  Works  and  Beddington  Sewage  Irrigation 
Farm,  Croydon.  Thos.  Walker,  M.iysT.o.B.,  Borough 
Engineer. 

Express  Dairy  Company's  Farm,  College  Farm,  Finchley,  and 
Establishment.     G.  Titus  Babham,  Managing  Director. 

Visits  of  Lispection  at  Mitcham.     Db.  Dabba  Maib  (2  visits). 

Homsey  Sanitary  Dep6t,  Sewage  Disposal  Works,  and  Isolation 
Hospital.  T.  DB  CouBCT  Meade,  m.inst.o.e..  Engineer  and 
Surveyor  to  the  Local  Board. 

Wimbledon  Sewage  Works  and  Farm.  C.  H.  Coofeb,  assoc. 
H.iir8T.o.B.,  Engineer  and  Surveyor  to  the  Local  Board. 

Tripe  Dressers.    W.  F.  Bubbill. 

Knacker  Yard.    Habbison  &  Babbeb  (2  visits). 

Soap  Works.    A.  H.  EIitiohts. 

Gkit  Scrapers.    Link  &  Sons. 

East  London  Soap  Works.    E.  Cook  &  Co. 

St.  Pancras  Disinfecting  Station,  Disinfecting  Apparatus,  Des- 
tructor Furnace,  Vans  for  Infected  and  Disinfected  Clothing, 
Ambulance,  Coach  Houses,  Stores  for  Disinfectants,  <$bc., 
Family  Shelter  for  Persons  during  Disinfection,  Infectious 
Mortuary,  General  Mortuary,  Poor  Law  Mortuary,  Post 
Mortem  Boom  and  Coroner's  Court.  J.  F.  J.  Sykes,  d.sc, 
K.D.,  Medical  Officer  of  Health  (4  visits). 

Ouiimess'  Buildings  and  Disinfecting  Station,  Chelsea  (2  visits). 
LouiB  Pabkbs,  H.I).,  D.p.ii.LOND.,  Medical  Officer  of  Health. 

St.  George's,  Hanover  Square,  Sanitary  Works  in  different 
stages  of  progress.  Disinfecting  Station,  Mortuary,  <&c..  Model 
Dwelling^  (Gatliff  Buildings),  and  Boutine  Office  work  of  a 
Sanitary  Lispector.  A.  Taylob,  Chief  Sanitary  Inspector 
(4  visits). 

TOL.  Zn.     PABT  I.  M 
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East  London  Water  Works,   Lea  Bridge.       W.  B.  Bbtan, 
M.INST.C.E.,  Engineer  to  the  Company.  , 

Friem  Bamet  Sewage  Works.    E.  J.  Eetnolds,  ASSOC.M.rMrsr.c  j.. 
Surveyor  to  the  liocal  Board. 

Barking  Sewage  Outfall  Works,      J.  E.  Wokth,  m.ost.c.e., 
District  Engineer,  L.C.C. 

Southwark  and  Vauxhall  Water  Works,  Hampton.      J.  W. 
Eestler,  m.inst.ce.,  Engineer  to  the  Company. 

The  Council  would  again  call  attention  to  the  practical  nature  of 
these  Inspections  and  Demonstrations,  and  the  excellent  opportunity 
they  afford  to  the  Students  of  becoming  intimately  acquainted  with 
the  duties  that  may  subsequently  fall  upon  them.  Much  care  is 
exercised  in  the  selection  and  organisation  of  the  visits  in  order  to 
obtain  this  end. 

The  Students  have  the  free  use  of  the  Library  and  Museum  at  all 
times  when  they  are  open,  and  a  special  time  is  set  apart  each  week 
for  the  Students  to  examine  the  Museum  with  the  assistance  of  the 
Curator. 

For  the  convenience  of  those  Students  who  x^ish  to  borrow  books 
for  home  reading,  special  arrangements  have  been  made  for  the 
loan  to  them,  at  a  small  fee,  of  books  from  Lewis'  Medical  and 
Scientific  Library,  which  contains  a  large  number  of  recent  text 
books  and  standard  Sanitary  works.  This  arrangement  is  also 
available  for  Members  and  Associates  of  the  Institute. 

PROVINCIAL  LECTLTtES. 

Arrangements  were  made  in  conjunction  with  the  County  Councils 
or  Corporations  for  Courses  of  Lectures  to  Sanitary  Officers  at  the 
following  Towns : — 

The  County  Coimcil  and  the  Town  Council  of 

Nottingham Nottingham. 

The   Technical  Instruction  Committee  of  the 

Corporation  of  Liverpool Liverpool. 

The  Technical  Education  Act  Committee  of  the 

Corporation  of  Cardiff Cardiff. 

186  Students  entered  their  names  for  these  Lectures.  The 
average  attendance,  including  Members  and  Associates  of  the 
Institute,  being  about  70  at  each  Lecture. 
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The  courses  at   the  various  centres   consisted  of  the  following 
Lectures : 

Nottingham. 

1.  Introductory:  "Ventilation,  Warming  and    Heating."      Sib 

Douglas  Galton,  k.c.b.,  d.c.l.,  ll.d.,  f,e.8. 

2.  "  Methods  of  Measuring  Areas,  Cubic  Space,  &c. ;  The  Inter- 

pretation of  Plans.**    Hbnby  Law,  m.i»st.c.b. 

3.  **  Soils  and  Sub-soils,  with   reference  to  their   suitability  for 

Building  Purposes."   M.  J.  E.  Dunstan,  m.a.,  f.b.8.e.,  f.i.c. 

4.  "Plumbers'  Work."    A.  Ift  Simpson,  f.b.met.soc.,  Fniversity 

College,  Nottingham. 

5.  **  House  Drainage,  Sanitary  Appliances  and  Domestic  Sanita- 

tion."   Philip  Boobbteb,  m.b..  Medical  Officer  of  Health, 
Nottingham. 

6.  •*  Systems  of  Sewerage  and  Sewage  Disposal,"  Abthub  Bbown, 

M.IN8T.C.E.,  Borough  Engineer,  Nottingham. 

7.  "  Scavenging,  and  Disposal  of  Befuse  in  Town  and  Country.' 

Habtey  Littlbjohn,  M.A.,  M.B,,  Medical  Officer  of  Health, 
Sheffield. 

8.  "Duties  and  Powers  of  Sanitary-  Inspectors:    in   (a)  Urban 

Districts;  (b)  Eural  Districts."   (tEohge  Eeid,  m.b..  Medical 
Officer  of  Health,  Staffordshire  County  Council. 

9.  "Infectious    Diseases    and    their    Prevention,    Disinfection." 

J.  Pbiestley,  B.A.,  M.D.,  D.P.H.,  Medical  Officer  of  Health, 
Leicester. 

10.  *'  Disease:!  of  A nimak  affecting  Man  through  Food  Supplies,  &c." 

Alfbbd  Hill,  m.d..  Medical  Officer  of  Health,  Birmingham. 

11.  "Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model   Bye-Laws,   &c."      Professor  A.   Wyntbb  Blyth, 
Barrister-at-Law,  Medical  Officer  of  Health,  St.  Marylebone. 

12.  "Water    Supply,    Drinking    Water,    Pollution    of    Water." 

B.  A.    Whttblegge,   m.d.,  b.sc.,    I).p.h.,  Medical  Ofiicer 
of  Health,  West  Eiding  County  Council. 

In  connection  with  the  Lectures,  arrangements  were  made  for  the 
Students  to  visit  the  Sev^-age  Works  and  Farm,  Sanitary  Wharf,  Cattle 
Market  and  Slaughter -House,  Trade  Premises  (offensive  trades). 
Chemical  Works,  Public  Baths,  Disinfecting  Stations,  Model  Lodging 
HooBety^. 
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LlTBBPOOL. 

1.  "Introductory,  and  on  Ventilation,  Heating  and   Lighting. 

Louis  Fabkes,  m.d.,  d.p.u.,  Medical  Officer  of  Health, 
Chelsea. 

2.  ''House    Drainage    and    Sanitary  Appliances."       H.    FXBOY 

BouLNOis,  M.INST.C.E.,  City  Engineer,  Liverpool. 

3.  **  Sanitary  Building  Construction.**    T.  Habkbtt  Habbissok, 

ASSOC.M.I17BT.C.E.,  F.BJ.B.A. 

4.  "  Defects  in  Plumbers'  Work."    Coabd  S.  Pain,  p.s.i.,  assoo. 

INST.CJB. 

6.     "Scavenging    and    Disposal    of  Eefuse."      E.  G.  Mawbbt, 
AB80C.M.IKST.O.E..  Borough  Surveyor,  Leicester. 

6.  "  Water  Supply,  Drinking  Water,  Pollution  of  Water."    Jobbfh 

PaBBY,  M.I17ST.G.E. 

7.  '*  Diseases  of  Animals  in  relation  to  Meat  Supply ;  Charac- 

teristics of  Vegetables,  Fish,  &c.,  unfit  for  Food."  Fbaetois 
Vachbb,  F.B.C.B.,  F.C.B.,  Medical  Officer  of  Health,  Cheshire 
Courity  Council. 

8.  "  Infectious  Diseases  and  Methods  of  Disinfection."    H.  E. 

Abmstbono,  d.hyg.,  M.B.C.8.,  Medical  Officer  of  Health, 
Xewcastle-upon-Tyne. 

9.  "Powers  and   Duties  of  Sanitary  Inspectors:  Nuisances  and 

Offensive  Trades."  Philip  Boobbteb,  m.b.,  m.b.c.8.. 
Medical  Officer  of  Health,  Nottingham. 

10.  "  Objects  and  Methods  of  Inspection.**    E.  W.  Hopb,  m.d.,  d.sc., 

Medical  Officer  of  Health,  Liverpool. 

11.  "  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;  Intrepreta- 

tion  of  Plans  and  Sections  to  Scale."  W.  Golbstbaw, 
Surveyor  of  Buildings,  Liverpool. 

12.  **  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1876, 

Model  Bye-Laws,  &c."  Prof.  A.  Wtxteb  Blyth,  Barrister- 
at-Law,  Medical  Officer  of  Health,  St.  Marylebone. 

In  connection  with  the  Lectures,  arrangements  were  made  for 
Inspections  and  Demonstrations  for  the  Students  at  the  following 
works,  selected  as  being  illustrative  of  Sanitary  practice  and  adminis- 
tration : — Lodging-House,  Disinfecting  Stations,  Cellar  Dwellings, 
Abattoirs,  Infectious  Hospitals,  Baths,  Wash -Houses,  Mortuary 
(Princes  Dock),  Artizans'  and  Labourers'  Dwellings,  and  Befuse 
Destructor.  A  Special  visit  was  also  arranged  to  the  Health  Exhi- 
bition, which  included  an  Explanatory  Lecture  upon  the  Exhibits  by 
H.  Pebcy  Boulnois,  m.inst.c.b. 
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CABDIFF. 

1.  Introductory.    Thohis  Jones  Dtkb,  f.b.c.s.,  Medical  OfEcer 

of  Health,  Merthyr  Tydfil. 

2.  "Ventilation,  Wanning  and  Lighting."    P.  Ehts  Gbufiths, 

M.B.,  B.80J[X>iri). 

3.  '*  House  Drainage  and  Sanitary  Appliances.    Details  [of  Plumb- 

ing."    H.  W.    Wills,    Architect,  Swansea,  and    J.  E. 
KirowLBB,  E.P.,  Cardiff. 

4.  *'  Infectious  Diseases  and  Methods  of  Disinfection."    Edwabd 

Walvobd,  M.D.,   i).p.H.GAMB.,  Medical  Officer  of  Health, 
Cardiff. 

5.  "  Diseases  of  Animab  in  relation  to  Meat  Supply.     Character- 

istics of  Articles  unfit  for  Food."    Fbancis  Vacheb,  f.b.c.s., 
Medical  Ofiicer  of  Health,  Cheshire  County  Council. 

6.  "Water    Supply.     Drinking   Water.     Pollution    of    Water." 

P.  Bht8  Gbhtiths,  ^.b.,  b.sc.lond. 

7-     **  Sanitary  Building  Construction."     Edwin  Sewabd,  f.b.i.b.a. 

8.  ^*  Scavenging  and  Disposal  of  Kef  use."     W.  Williams,  m.a., 

M3.,  i).p.H.,  Medical  Officer,  Glamorgan  County  Council. 

9.  "Principles  of  Calculating  Areas,  Cubic  Spaces.     Interpretation 

of  Plans."    Edwin  Fosteb,  Chief  Engineering  Assistant  to 
the  Borough  Engineer,  Cardiff. 

10.  **  General  Powers  and  Duties  of  Sanitary  Inspectors."    Edwabd 

Walfobd,  M.D.,  D.F.H.0AMB.,  Mcdical  Officer  of  Health, 
Cardiff. 

11.  "  Objects  and  Methods  of  Inspection  and  Enquiry."  W.Williams, 

H.A.,   M.B.,  D.P.H.,   Medical    Officer,    Glamorgan    County 
Council. 

12.  "  Sanitary  Law.  Model  Bye-Laws." 

13.  "  l^uiaances  and  Offensive  Trades."    W.  Williams,  m.a.,  m.b., 

D.P.H.,  Medical  Officer,  Glamorgan  County  Council. 

14.  "  Port  Sanitary  Work."    Edwabd  Walfobd,  m.d.,  d.p.h.camb., 

Medical  Officer  of  Health,  Cardiff. 

The  Council  desire  to  record  their  sincere  thanks  to  the  Lecturers 
both  in  London  and  the  provinces  for  the  great  benefits  they  have 
cunferred  upon  the  Students,  and  for  the  assistance  they  have  given 
to  the  diffusion  of  Sanitary  knowledge,  by  the  preparation  and 
delivery  of  these  Lectures,  and  also  to  those  who  have  taken  much 
trouble  to  make  the  various  visits  instructive  to  the  Students. 
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EXAMINATIONS. 
Fob  Local  Subvbtobs. 

During  the  year  only  one  open  Examination  has  been  held» 
as  the  Council  had  decided  to  discontinue  these  Examinations,  but 
in  order  to  give  the  Candidates  their  priyilege  of  a  second  trial,  an 
adjourned  Examination  was  held  for  those  Candidates  only  who  had 
failed  to  pass.  At  this  Examination  35  Candidates  presented  them- 
selves, and  (including  those  who  passed  at  the  adjourned  Examina- 
tion), 24  received  Certificates  of  competency  as  regards  their  Sanitary 
knowledge  to  discharge  their  duties  as  Local  Surveyors. 

Fob  Sanitaby  Inspectobs. 
Examinations  were  held  at  the  following  places : — 


London  (2  Examinations). 

Nottingham. 

Durham. 

Bristol. 

HuU. 


Plymouth. 

Norwich. 

Birmingham. 

Cardiff. 

Liverix)ol. 


At  these  Examinations  477  Candidates  presented  themselves,  and 

255  were  certified  competent,  as  regards  their  Sanitary  knowledge,  to 

discharge  the  duties  of  an  Inspector  of  Nuisances  under  the  Public 

Health  Act,  or  of  a  Sanitary  Inspector  under  the  Public  Health 

London)  Act. 

Since  these  Examinations  were  first  established  102  have  been  held, 
35  for  Local  Surveyors,  and  67  for  Inspectors  of  Nuisances,  and 
3103  Candidates  have  been  examined,  of  whom  142  have  passed  the 
Examination  for  Local  Surveyors,  and  1635  that  for  Inspectors  of 
Nuisances. 

CONGRESS  AND  EXHIBITION. 

The  Congress  was  held  in  the  City  of  Liverpool  under  the  Presi- 
dentship of  Sir  Francis  Sharp  Powell,  Bart.,  M.P.,  and  was  one 
of  the  most  successful  the-  Institute  has  ever  held. 

Excellent  rooms  in  the  University  College  were  placed  at  the  dis- 
posal of  the  Institute  for  the  various  meetings.  Delegates  to  the 
Congress  were  appointed  by  the  Russian  Government,  by  200 
Sanitary  Authorities,  and  by  25  Societies  and  Associations.  The 
Congress  was  attended  by  480  Delegates ;  400  Members  and  Asso- 
ciates of  the  Institute ;  184  Associates  of  the  Congress ;  making  a 
total  of  1064.  Many  very  valuable  papei*H  were  contributed  to  the 
meeting  and  have  been  published  in  the  Journal. 
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The  Health  Exhibition  was  held  in  the  Drill  Hall,  Upper  Warwick 
Street,  and  waa  open  twenty-four  days.  It  was  attended  by  48,189 
yisitors.  A  list  of  the  Exhibits,  to  which  medals  and  certificates 
were  awarded,  is  given  in  Fart  III.  of  the  Journal  for  1894,  and  also 
a  list  of  certain  Kxhibits  which  required  special  tests  in  London  or 
elsewhere  before  their  merits  could  be  decided  upon  by  the  Judges. 

An  interesting  feature  in  the  Exhibition  at  Liverpool  was  the 
Science  room,  in  which  lectures  were  given  twice  daily  on  Bacteriology 
and  General  Sanitation,  illustrated  by  lantern  views.  A  very  interest- 
ing display  of  bacteriological  cultivation  and  apparatus  was  arranged 
and  demonstrated  by  Prof.  Boyce,  of  Liverpool  University,  who 
courteously  devoted  a  very  large  amount  of  time  to  this  work. 

It  may  be  mentioned  that  an  illustrated  list  of  the  Exhibits  to 
which  awards  have  been  given  by  the  Institute  at  various  Exhibitions 
is  published,  and  forms  a  useful  and  reliable  guide  in  the  selection 
of  Sanitary  apparatus  and  appliances. 

SANITARY  LEGSILATION. 

Several  Bills  relating  to  Public  Health  were  laid  before  Parlia- 
ment during  the  year;  very  few  of  these  became  Law,  but  the 
Parliamentary  Committee  of  the  Institute  reported  fully  to  the 
Council  upon  them  all. 

The  following  is  a  list  of  these  measures,  with  a  note  as  to  their 
object  and  any  action  taken  by  the  Council : — 

Lomdon  StreeU  and  Buildings  Bill,  Drawn  up  by  the  London  County 
Council. 

An  important  Bill  to  consolidate  and  amend  the  enactments  relating 
to  streets  and  buildings  in  London. 

The  Council  sent  a  number  of  observations  on  certain  clauses  to 
the  County  Council,  and  after  considerable  discussion  and  amendment 
in  Parliament,  this  Bill  received  the  Eoyal  Assent. 

Plumber^  Registration  Bill,  Brought  in  by  Mr,  Knowles,  Sir 
Algernon  Borthwick,  Earl  Compton,  Mr.  Dixon,  Dr.  Farquharson, 
Mr.  Bowen  Bowlands,  and  Mr.  Sexton. 

This  Bill,  which  was  first  introduced  in  1892,  was  again  brought 
forward.  The  Council  petitioned  against  this  Bill,  on  account  of 
eertain  objectionable  clauses,  and  it  was  eventually  withdrawn. 
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Foreign  Meat  BiU.      Brought  in    by  Mr.  Geoi^e   Lambert,  Mr. 
Yerburgh,  Dr.  FarquharsoD,  Sir  John    Kennaway,  and  Mr. 
Billson. 
A  Bill  to  regulate  the  sale  of  Foreign  Meat,  in  order  that  the 
pubhc  may  know  what  meat  they  are  purchasing,  and  that  the  pro- 
ducer of  British  Meat  may  not  be  unduly  interfered  with  by  the 
sale  of  Foreign  Meat  as  British  Meat. 

The  Council  petitioned  in  favour  of  this  Bill,  but  the  Bill  was 
eventually  dropped. 

Sale  of  Food  and  Drugs  Act  (1875)  Amendment,    Brought  in  by  Sir 
Charles  Cameron,  Mr.  Frederick  Frye,  Mr.  Kearley,  Dr.  Farqu- 
harson,  and  Mr.  Channing. 
A  Bill  to  amend  the  sale  of  the  Food  and  the  Drugs  Act,  1875, 
and  the  Margarine  Act,  1 887. 

The  Council  approved  of  the  general  principles  of  the  Bill,  but 
decided  to  take  no  action  in  regard  to  it,  and  the  Bill  was  eventually 
withdrawn. 

Factories  and  Workshops  Bill,  Brought  in  by  Mr.  Secretary  Asquith, 
Mr.  Herbert  Gladstone,  and  Mr.  George  Eussell. 

A  Bill  to  amend  and  extend  the  Law  relating  to  Factories  and 
Workshops. 

The  Council  petitioned  in  favour  of  the  Bill,  and  also  sent  copy  of 
the  amendments  which  appeared  to  them  desirable,  relating  principally 
to  questions  of  ventilation,  and  suggesting  the  inclusion  of  restaurants, 
and  places  in  which  food  is  prepared  or  stored  for  the  purposes  of 
being  sold.    The  Bill  was  eventually  withdrawn. 

WorJcing  MevCs  Dwellings  Bill,      Brought  in  by  Mr.  Wrightson,  Sir 
John  Gorst,  Mr.  James  Lo^^i)her,  Sir  Alfred  Hickman,  Mr.  Jesse 
Ceilings,  Mr.  Graham,  and  Mr.  Bartley. 
A  Bill  to  give  facilities  for  the  acquisition  by  working  men  of  their 
own  dwelling  houses. 

No  action  was  taken  with  reference  to  this  Bill,  and  it  was  eventually 
dropped. 

Infectious  Disease  (Kotificaiion)  Bill,  Brought  in  by  Mr.  Bolitho, 
Mr.  Courtney,  Mr.  Henry  Hobliouse,  and  Mr.  Mallock. 

A  Bill  to  extend  the  operation  of  the  Infectious  Disease  (Notifica- 
tion) Act,  1889. 

The  Council  decided  to  petition  in  favour  of  this  Bill,  but  it  was 
dropped  before  the  petition  could  be  presented. 
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Wett  Biding  Eitferi  Conservancy  BxU.  Brought  in  by  Eight  Hon. 
W.  L.  Jackson  and  Sir  Frederick  Mappin,  Bart. 

A  Bill  to  make  more  effectual  provision  for  preventing  the  pollu- 
tion of  the  rivers  of  the  West  Eiding  of  Yorkshire  and  their 
tributaries. 

The  Council  petitioned  in  &vour  of  this  Bill,  and  it  received  the 
fioyal  Assent. 

CcmpuUory  Vdecinaiion  Abolition  Bill,  Brought  in  bj  Mr.  Hopwood, 
Mr.  Ghanning,  Mr.  Byles,  and  Dr.  Clark. 

A  Bill  to  abolish  the  compulsion  to  vaccinate. 

The  Council  considered  that  as  the  Boyal  Commission  had  not  yet 
presented  its  report,  the  introduction  of  any  Bill,  either  in  support  of 
or  against  compulsory  vaccination,  was  inopportune,  and  decided  to 
petition  against  the  Bill.    It  was  eventually  dropped. 

Housing  of  the  Working  Classes  Bill.  Brought  in  by  Mr.  Stern, 
Mr*  Channing,  Mr.  Logan,  and  Mr.  H.  L.  W.  Lawson. 

A  Bill  for  facilitating  the  operation  of  the  Housing  of  the  Working 
Classes  Act,  1890,  in  as  &r  as  it  relates  to  Eural  Sanitary  Districts. 

The  Council  petitioned  in  &vour  of  this  Bill,  but  it  was  eventually 
dropped. 

Elvers  FoUuUon  Prevention  BiU,  Brought  in  by  Sir  Francis  Sharp 
Powell,  Mr.  Henry  Hobhouse,  Sir  John  Dorington,  Mr.  Barran, 
Sir  Henry  Howarth,  and  Dr.  Farqubarson. 

A  Bill  to  make  more  effectual  provision  for  prevention  of  the 
poUutioD  of  rivers  and  streams. 

The  Council  petitioned  in  favour  of  this  Bill,  it  was  however 
withdrawn. 

Contagious  Diseases  (Animals)  BiU,  changed  to  Diseases  of  Animals, 
Brought  in  by  Mr.  Herbert  Gardner,  the  Attorney-General,  and 
the  Lord  Advocate. 

A  Bill  to  consolidate,  with  amendments,  the  Contagious  Diseases 
(Animals)  Acts,  1878  to  1893. 

The  Council  petitioned  in  &vour  of  the  Bill,  and  the  Bill  received 
the  Boyal  Assent  on  Aug.  25th,  1894. 
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PAEKES  MUSEUM. 

Several  new  and  interesting  exhibits  have  been  added  during  the 
year,  and  the  extensive  use  which  is  made  of  the  Museum  shows  the 
growing  appreciation  of  it  by  teachers  and  students. 

The  total  number  of  Visitors  during  the  year  is  estimated  at  about 
20,000. 

Forty-eight  classes  by  special  appointment  visited  the  Museum 
from  various  public  and  private  institutions,  numbering  865  students. 

The  following  is  a  list  of  the  principal  institutions  represented. 


Addey's  School,  Deptford. 
Architectural  Association. 
Certificated  Sanitary  Inspectors' 

Association. 
Charing  Cross  Hospital. 
Charterhouse  School  of  Science. 
City  &  G-uilds  of  London  Institute. 
Essex  Technical  Institute. 
Exeter  Hall,  Y.M.C.A. 
Green  Coat  National  School. 
Kinder  Garten  College,  Stock  well. 
King's  College,  London. 
London  Hospital. 
Maria  G-rey  Training  College. 
National  Health  Society. 
North-East  London  Institute. 


People's  Palace,  Mile  End. 

Physical  College,  Hampstead. 

Polytechnic,  Eegent  St. 

Queen  Victoria's  Jubilee  Nurses 
Institute. 

St.  Bartholomew's  Medical  School. 

St.  Catherine's  College,  Totten- 
ham. 

St.  G-eorge's  Hospital. 

St.  Thomas'  Hospital. 

University  College. 

Westbourne  Park  Institute. 

Westminster  Teachers'  Associa- 
tion. 

West  Sussex  Institute. 

William  St.  Board  Schools. 


The  extension  of  premises  and  removal  of  Library  and  Offices  to 
No.  72,  Margaret  Street,  rendered  available  a  considerable  amount 
of  space  which  is  being  utilised  by  the  Committee  to  extend  and 
develop  Division  A,  "  Science  in  relation  to  Hygiene,"  by  which 
means  the  teaching  value  of  the  Museum  wdll  be  largely  augmented. 

LIBEAKY. 

During  the  year  there  have  been  920  readers.  317  volumes  and 
pamphlets  have  been  presented  to  the  Library  since  last  report.  A 
List  of  these  is  published  in  Vol.  XV.  of  the  Journal. 

The  increased  accommodation  afforded  by  the  new  premises,  and 
the  greater  facilities  for  reading  and  reference,  make  the  Library 
much  more  convenient  for  Members  and  Students  than  previously. 

The  Library  contains,  besides  recent  Text  Books  and  Works  on 
Hygiene  and  Sanitation,  Extensive  Sets  of  Blue  Books  and  Official 
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Beports.  The  Council  will  always  be  glad  tx)  receive  old  Official 
Beports  which  may  be  used  in  completing  these  sets.  They  will 
also  be  glad  to  receive  recently  published  books. 

JOUENAL. 

The  Transactions  of  the  Institute  for  the  year  1894  have  been 
published  in  the  form  of  a  Quarterly  Journal,  which  has  proved  very 
successful.  It  enables  the  Council  to  place  the  records  of  the  various 
meetings  in  the  hands  of  the  members  at  an  early  date,  and  also 
afPords  a  means  of  calling  attention  to  matters  of  interest  relating  to 
the  Institute.  In  addition  to  the  Transactions  of  the  Institute,  the 
Council  have  included  in  the  Journal  other  contributions  of  sanitary 
interest.  The  Journal  for  the  year  is  considerably  larger  tlian  the 
previous  volumes  of  the  Transactions,  and  the  number  issued  has 
also  largely  increased. 

EPITOME  OF  EEGISTEES  OF  MEMBEES  AND 

ASSOCIATES. 

Hon, 
Fellowt.      Fellows.     Members.  Associates.     Total. 

Dec.  31, 1895... 23        144        497        655        1319 

Elected    +2  +10  +88  +204  +304 

Transferred     —  —  -10  -7  -17 

Eesigned     —  —  -17  -3  -20 

Erased —  —  -6  -46  -52 

Died    —  -2  -5  -5  -12 

Dec.  31,  1894 25         152        547         798        1522 

It  IB  with  much  regret  that  the  Council  have  to  report  the  death 
of  B.  B.  Camsw  and  S.  W.  Nobth,  m.b.cs..  Fellows,  Samu£L  Hill, 
AJU.B^,  BowBs  SooTT,  Allax  Stbwabt,  Dr.  Henry  Welch,  b.sc, 
and  J.  B.  Mitohsll  Withebjs,  f.b.i.b.a..  Members,  John  Gibson, 
D.  Nicholas,  W.  L.  Puddlb,  J.  Bains,  and  Alfbbd  Wood, 
Auadaies, 

FINANCE. 
The  statement  of  Income  and  Expenditure  hears  witness  to  the 
steady  increase  in  the  growth  of  the  Institute.  The  accounts  show  a 
great  improvement  on  those  for  1893,  hut  the  receipts  are  not  yet 
quite  equal  to  the  expenditure.  It  will  he  seen  however  by  excluding 
the  Beceipts  and  Expenses  connected  with  the  Congress  and  Exhibi- 
tioiit  held  in  1894,  so  as  to  make  the  accounts  comparable  with  those 
of  1893,  that  the  normal  Income  is  increasing  more  rapidly  than 
the  normal  Expenditure,  notwithstanding  the  enlargement  of  the 
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premises,  and  the  Council  hope  that  by  careful  regulation  of  the 
finances  this  improvement  will  continue. 

As  win  be  seen  by  reference  to  the  General  Balance  Sheet,  the 
Investment  in  Consolidated  Stock  is  now  only  £8,248  lis.  Id., 
whereas  in  1893  it  was  £9,248  lis.  Id. ;  the  difference  is  due  to  the 
sale  of  £1,000  of  Stock  authorised  by  the  Extraordinary  G^eral 
Meeting  held  in  July,  1894.  This  money  has  been  expended  on  the 
purchase  of  the  Lease,  and  the  adaptation  and  furnishing  of  the  new 
premises. 

The  cost  of  the  Lease  was £200    0    0 

Drainage,  Furnishing,  Lighting,  &c.   . .        633    5  11 

£833    6  11 
Leaving  a  Balance  of  £166  14s.  Id.,  which  is  included  in  the  Gash 
at  the  Bankers  stated  in  the  General  Balance  Sheet. 

EPITOME  OF  THE  WOEK  OF  THE  INSTITUTE,  1894. 

London  Legtubes  and  Examinations.         AttaSfliioe. 
4  Sessional  Meetings  for  the  discussion  of  Sanitary  subjects        586 

4  Lectures  to  Ladies  on  Domestic  Hygiene        527 

1  Address  on  Domestic  Hygiene 100 

6  Lectures  on  Meteorology 264 

5  Lectures  on  the  Sanitation  of  Industries 239 

39  Lectures  to  Sanitary  Officers 4363 

28  Practical  Demonstrations  for  Sanitary  Officers      . .      . .         967 

1  Examinations  Local  Surveyors 35 

2  Examinations  Sanitary  Inspectors 238 

48  Classes  brought  to  Museum      865 

Other  persons  visiting  the  Museum 13,056 

Peovincial  Lbctubbs  and  Examination. 

38  Lectures  to  Sanitary  Officers 2666 

9  Examinations  Sanitary  Inspectors 239 

Peovincial  Congeess  and  Exhibition. 

3  Sectional  Meetings 520 

5  Conferences        897 

3  Addresses  and  Lectures 1900 

Exhibition,  open  for  four  weeks,  at  which  a  number  of 

Lectures  were  given       48,189 

ERNEST  TURNER, 

E.  WHITE  WALLIS,  CJiairman  of  CouncU. 

Secretary, 
March,  1895. 


ASITDAL  aXFOBT, 


-'1        ■■•!.- 


190  ANNUAL  BEFOBT. 


STATEMENT  of  INCOME  and  EXPENDITURE 


Dr. 

Expenditure,  £     8.    d.     £    8.   d. 

To  Rent,  Rate8,  Taxes,  and  Inaurance    397  13    1 

„  Salariea  and  Wages  1,004  14    1 

„  Coals,  Lighting,  and  Care  of  Offices 76    4    8 

„  Repairs  and  Alterations  (Museum)  70  17    2 

„  Maintenance  of  Museum 65    5    9 

„  Library,  Binding,  &c 18    2    2 

„  Postage  and  Carriage  149    4    0 

„  Printing  and  Stationery 198  15    4 

„  Advertising    4  19    0 

Incidental  Expenses 82  14    8 

Law  Charges 3    3    0 

„  Depreciation  of  Leaseholds 66    6    3 

2,137  19    2 

To  Journal  and  Publications,  Cost  of  Print- 
ing, &c.,  less  Sales  and  Advertisements    334  18    7 

„  Sesttional  Meetings   25  19    5 

„  Lectures,  Sanitary  Officers 221    9  11 

„         „         Sanitation  of  Industries    37  19    5 

„         „         Domestic  Hygiene 56  16  10 

„         „         Meteorological     39    4    2 

„  Examinations 1,143  12    7 

„  Congress 432    3    1 

„  Illustrated  List  of  Premiated  Exhibits...      19    6    8 

2,311  10    8 

;£4,449    9  1 


It 


To  Expenditure  on  New  Premises  (exclu- 
sive of  purchase  of  Lease) 587    3  11 

Extension  of  Museum 46    2    0 


»f 


633    5  11 
„   Balance  for  the  year  1894  brought  down  172    1  II 

806    7  10 
„  Balance  to  be  carried  forward   9,260  16    8 


;£10,066    4    6 


Examined  with  the  Books  and  Accounts  and  found  correct, 

Alfbed  Lass,  Wood  &  Co.,  Chartered  Accountants,  1  A..Aifnrm 
Magnus  Ohhkn.  Assoc.M.Inst.C.E,  J  ^'*«»^^*- 

March  6M,  1895. 
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for  the  Year  ended  3Ut  December^  1894. 


Cr. 

Income.  £      s.   d.    £     8.    d. 

By  Aooual  SubseriptionB 1,012    2  .2 

„  Entrance  Fees 90    6    0 

„  Fellowship  Fees 42    0    0 

„  Donations 2    2    0 

„  Interest  on  Investments    239  14  11 

„  Profit  on  Sale  of  Consols    41    4    0 

1,427    9    1 

,.  Lectures,  Sanitary  OflScers 291    4    6 

„       „        Domestic  Hygiene 53    0    0 

„       M        Meteorological    25  17    5 

„  Examinations  1,859  15    9 

„  Publications — Fair's    and    Simon's  — 

Profit  on  Sales 3    4    9 

„  Balance  of  Exhibition  Account   513  14    9 

.,  Congress    96  10    9 

,.  Illustrated  List  of  Premiated  Exhibits..       6  10  11 

2.849  18  10 

4,277    7  11 
^  Balance,  excess  of  Expenditure  over 
Income  for  the  year  1894,  carried 
down 172    1  11 


£4,449    9  10 


By  Balance  brought  forward  from   last 
account  (1893) 


10,066    4    6 


£10,066    4    6 
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GENERAL  BALANCE  SHEET, 


lAabUitus.  £    s.   d. 

To  Subscriptions  paid  in  advance  for  1895 46    4    0 

„  Examination  Fees           „                „      32    0    0 

„  Life  Composition  Fund   199  10    0 

„  Library  GBitalogue  Account 142  14    6 

„  Sundry  Creditors  810  11  10 

1,2:11    0    4 

M  Balance  of  Assets  over  Liabilities 9,200  16    8 


;ei0,491  17    0 


Examined  with  the  Books  and  Accounts  and  found  correct, 

Alfred  La8S,  Wood  &  Co..  Chartered  Accoimtants,  1  j    »^ 
Magnus  Ohren,  Assoc.M.Inst.C.K,  ]  -^*^««>''«' 

March  6M,  1895. 
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3l8t  DECEMBER,   1894. 

AsseU.  £     B,  d.     ;C    8.    d. 

By  Leaaes  of  Premiaes  477  17  5 

M  Library    and    Contenta    of    Muaeuin, 

eatimated  yalue 500    0  0 

M  Fnmitare    and     Fixtures,    estimated 

Talue   100    0  0 

n  Joomala  and   Publicatioos,  estimated 

value  772    9  3 

M  Farr^s  Worka,  estimated  Talue 18  15  0 

^  Simon*a    „           „            „      9d    U  U 

1,967    1    8 

„  Sundry  Debtors — 

Members'  Subscriptions  in  Arrear...  138  12  0 
Fellowship  Fees                 „         ...  5    5  0 
Entrance       „                    „         ...  37  16  0 
Amount  due  on  account  of  Provin- 
cial Lectures,  &c.  108  12  9 

290    5    9 

„  Gaahinhand 29    2  1 

n      n   at  Bankers  on  Deposit  178  10  0 

207  12    1 

H  Investment (£8,248  lis.  Id. Consolidated 

Stock)  valued  at  cost 8,026  17    6 


110,491  17    0 


TOIh  Xn.     PAST  I. 


N 
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EXAMINATION  IN  PRACTICAL  SANITARY 

SCIENCE. 


Many  persons  who  haye  no  intention  of  becoming  Sanitary  Officers,  have 
expressed  a  desire  to  obtain  a  Certificate  from  The  Sanitary  Institute 
indicating  their  knowledge  of  Sanitary  Science,  and  the  Council  have, 
therefore,  thought  it  desirable  to  arrange  a  modified  syllabus,  which, 
although  not  including  many  technical  subjects  that  an  Inspector  is 
required  to  know,  goes  beyond  the  scope  of  the  present  Inspectors' 
Examination  as  far  as  relates  to  Practical  Sanitation.  The  Examination 
is  arranged  so  as  to  be  suitable  for  Foremen  of  Works,  Builders  and  those 
engaged  in  allied  Trades,  Managers  of  Property,  Teachers,  and  Lecturers, 
and  others  requiring  a  thorough  knowledge  of  practical  Sanitary  Science. 

Candidates  who  intend  to  present  themselves  for  Examination  in  London 
on  May  3rd  and  4th,  1 895,  will  have  the  option  of  selecting  whether  they 
will  be  examined  under  the  Syllabus  for  Sanitary  Inspector  or  under  the 
following  Syllabus  ibr  the  Examination  in  Practical  Sanitary  Science  : — 


Elementaey  Physics  and  Chem- 
istry, in  so  far  as  they  apply  to 
Sanitary  Science. 

Local  Conditions. 

Water. 

Materials  and  Construction. 

Principles  of  Calculating  Areas. 

Cubic  Space,  Interpretation  and 


Drawing  of  Plans  and  Sectionb 
TO  Scale. 
Ventilation,  Lighting,  and  Wabm- 

ING. 

Drainage,   Sewerage,   and  Saki- 

tary  Appliances. 
Sanitary  Law,  as  far  as  is  requisite 

to  be  known  by  the  head  of  a 

household. 


REGULATIONS. 

Every  Candidate  is  required  to  give  two  weeks*  notice  previous  to 
presenting  himself  for  Examination,  and  to  furnish  the  Board  of  Examiners 
with  satisfactory  testimonials  aa  to  age  and  personal  character.  He  must 
be  able  to  write  legibly  and  spell  correctly. 

No  one  under  2 1  years  of  age  is  admitted  to  the  Examination. 

The  fee  payable  for  the  Examination  is  £3,  3s.,  which  must  be  paid  to  the 
Secretary  ;  lOs.  Hd.  on  making  application,  and  the  remainder  at  least  one 
week  before  the  day  of  Examination.  On  the  receipt  of  the  fee,  a  ticket 
will  be  forwarded  admitting  to  the  Examinatitm. 

A  Certificate  bearing  the  Seal  of  the  Institute,  but  quite  different  from 
the  Certificate  for  Sanitary  Inspectors,  will  be  granted  to  each  successful 
Candidate. 

Any  person  having  passed  the  Examination  and  received  the  Certificate 
is,  by  virtue  of  having  such  Certificate,  upon  proposal  and  election  as 
Member  of  the  Institute,  exempt  from  payment  of  the  Entrance  Fee. 
and  will  be  called  upon  to  pay  only  the  reduced  subscription  of  £1  Is. 
annually. 
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MEETINGS  HELD  JANUARY  TO  MARCH,  1895. 


Sessional  Meetings. 

A  Meeting  was  held  on  February  13th,  at  8  p.m.,  when  a  discussion 
was  opened  by  Q-.  V.  Poore,  M.D.,  F.E.C.P.,  on  *'  Dry  Methods  of 
Sanitation,"  Sir  Thomas  Crawford,  K.C.B.,  LL.D.,  F.E.S,,  M.D.,  in 
the  Chair.     About  120  Members,  Associates,  and  Visitors  attended. 

On  March  13th,  at  8  p.m.,  a  discussion  was  opened  by  James 
Niven,  M.B.,  M.A,  M.OJI.  Manchester,  on  "Back-to-Back  Houses," 
with  illustrations  of  various  types  of  back -to-back  houses  met  with  in 
practice,  and  the  methods  adopted  for  dealing  with  this  class  of 
property  by  Thomas  de  Courcy  Meade,  M.lnst.CE.,  City  Surveyor, 
Manchester;  Sir  Francis  Sharp  Powell,  Bart.,  M.P.,  in  the  Chair. 
About  128  Members,  Associates,  and  Visitors  attended.  Both  the 
papers  and  discussion  will  be  pubhshed  in  Part  2,  Vol.  XVL 


Lectubes  and  Demonstrations  to  Sanitary  Officers. 

The  nineteenth  course  of  24  Lectures  and  14  practical  Demonstra- 
tions and  Visits  of  Inspection  to  trade  premises,  Kefuse  Disposal 
Works,  4bc,  commenced  on  February  1st  and  will  be  continued  up 
to  April  27th.  A  list  of  these  is  given  in  the  Calendar  published 
in  Pvt  4,  Volume  XV.  125  students  have  entered  their  names 
for  this  coarse. 


Examinations. 

Examinations  for  Inspectors  of  Nuisances  were  held  in  the 
following  towns : — 

Bristol,  February  15th  and  16th.  16  candidates  presented  them- 
seijeB  and  10  were  certified  to  be  competent  as  regards  their  sanitary 
knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances. 

Newcastle-upon-Tyne,  March  15th  and  16th.  21  candidates 
presented  themselves  and  15  were  certified  to  be  competent  a<) 
regards  their  sanitary  knowledge  to  discharge  the  duties  of  Inspec- 
tors of  Nuisances. 
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CALENDAR,  APRIL  TO  JUNE,  1895. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each 

Month. 

Finance  Committee  .        •        •        •        .  Second  Wednesday. 

Exhibition  Committee First  Monday. 

Congress  and  Editing  Committee     .        .        .  Second  Monday. 

Education  Committee Third  Monday. 

Museum  Committee         •        •        .        •        .  Fourth  Monday. 


APRIL. 
2  T.   Lecture   to    Ladies.      Domestic 
Hygiene    (Earth),   3   p.m.,  by 
A.  T.  Schofield,  m.d. 

2  T.   Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Sanitary  Building 
Construction,  by  Prof.  T.  Roger 
Smith,  F.R.I.B.A. 

3  W.  Inspection  and  Demonstration  at 

Chelsea,  3  p.m. 

3  W.  Sessional  Meeting,  8  p.m.  Com- 
bined Drainage,  by  J.  F.  J.  Sykes, 
D.sc,  M.D.,  and  W.  N.  Blair, 

ARSOC.M.INST.C.E. 

5  F.  Lecture  to  Ladies.  Domestic 
Hygiene  (Water),  3  p.m.,  by 
A.  T.  Schofield,  m.d. 

5  F.    Lecture  to  Sanitary  Officers,  Lon- 

don.Sp.m.  Sanitary  Appliances, 
by    Professor   W.  H.  Corfield, 

M.A.,  M.D. 

Examination  for  Sanitary  In- 
spectors, Southampton. 

Inspection  and  Demonstration  at 
East  Surrey  Water  Works,  Ken- 
ley,  &c. 

6  S.    Lecture  to  Sanitary  Officers,  Nor- 

wich, 2  p.m.  Sanitary  Law, 
General  Enactments,  Public 
Health  Act  (1876),  Model  Bye- 
Laws,  by  H.  Manley,  M.A.,  M.B., 

DJ».H. 


r^  F. 
6  S 
6  S. 


;1 


9  T.  Lecture  to  Sanitary  Offloen,  Lon- 
don, 8  p.m.  Details  of  Plum- 
ber's Work,  by  J.  Wright  Clarke. 

10  W.  Inspection  and  Demonstration  at 
St  George's,  Hanover  Square, 
W.,  3  p.m. 

12  F.    Good  Friday. 

15  M.  Easter  Monday, 

19  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Infectious  Diseases 
and  Methods  of  Disinfection. 
E.  C.  Seaton,  1£.d.,  fjucp. 

20  S.    Inspection  and  Demonstration  at 

Barking  Sewage  Outfall  Works, 
3  p.m. 

20  S.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  p.m.  Powers  and  Duties 
of  Sanitary  Inspectors,  by  H. 
Cooper  Pat  tin,  M.A.,  m.b.,d.p.h. 

23  T.   Lecture  to  Sanitary  Offioen,  Lon- 

don, 8  p.m.  Sewerage  and  Sew- 
age Disposal,  by  Prof.  Henry 
Robinson,  1£.in8t.c.b« 

24  W.  Inspection  and  Demonstration  at 

St.  Pancras,  3  p.m. 

26  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Scayenging  Dis- 
posal of  House  Refuse,  by  H. 
Percy  Boulnois,  M.iNSZ.ax. 
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27  S.  Iiwpeetion  and  D0mon8tration  at 
Sewage  and  Destructor  Works, 
Saling.  2.15  pjn. 

27  8.  Lectuze  to  Sanitary  Officers,  Nor- 
wich, 2  pim.  NoisaDces  and 
OffensiTe  Trades.    J.  C.  Thresh, 

D.8C.,  M3. 


MAY. 

3  F.  'I  Examination  for  Sanitary   In- 

4  S.  j     spectors,  London. 

^  F.  1  Examination  in  Practical  Sani- 
4  S.J   tazy  Science,  London. 

4  S.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  pjn.  Objects  and  Me- 
thods of  Inspection,  by  J.  F.  J. 
Sykes,  D.sa,  m.d. 

IJ  8.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  p.m.  Diseases  of  Ani- 
mals in  relation  to  Meat  Supply, 
&e.    Prof.  A.  Wynter  Blyth. 

18.  8.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  p.m.  Infectious  Disea- 
ses and  Methods  of  Inspection, 
Bushell  Anningson,  M.A.,  m.d. 


25  S.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  p.m.  Principles  of  Cal- 
culating Areas,  Cubic  Space,  &c 

£.  J.  Silcock,  AB80C.1£.IN8T.C.E. 

JUNE. 

8  S.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  p.m.  Water  Supply, 
Drinking  Water,  Pollution  of 
Water,  by  Prof.  W.  H.  Corfield, 

14  F.  1  Examination   for   Sanitary   In- 

15  S.J     spectors,  Leicester. 

15  S.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  p.m.  Sanitary  Building 
Construction,  by  Keith  Toung. 

F.B.I.B.A. 

22  S.  Lecture  to  Sanitary  Officers,  Nor- 
wich, 2  p.m.  House  Drainage 
and  Sanitary  Appliances,  by 
W.  C.Tyndale,A8SOC.i£JN8T.c.B. 

29  S.  Lecture  to  Sanitary  Officem,  Nor- 
wich, 2  p.m.  Scavenging  Dis- 
posal of  Refuse  and  Sewage,  by 
Arthur  £.  Collins,  assoc.m.inst. 

[C.E. 


;ers  and  associates  elected. 

From  Jaktjabt  to  Makch,  1895,  inclusive. 
MEMBESS  (Mem.  Sak.  Inst.) 


•^1896,  Feb. 


1895. 
1895. 

1895. 
1895. 


Jan. 
Jan. 

Mar. 
Feb. 


•^1895.  Feb. 


t  PMMd  WTftmlnatlon  at  Local  Sanreyor. 
t  PasMd  Ezamlnatton  as  Inspector  of  Naisancea. 

Batlsy,  William  Thomas,  assoc.m.inst.c.b.,   War- 

minsUr^  WilU. 
tBLACKBUBN,  ArthuT  William,  35,  Cannon  St.,  E.C. 
BaADSHAW,  Surg.  Lieut.^Col.  B.  Bradshaw,L.R.B.i.c., 

M.B.C.P.I.,  CM.,  Carrich^n-Shannony  Ireland. 
BUTLBB,  Walter,  22,  Northumberland  Itoad^  Dublin, 
Caibncboss,  Thomas  Wilson,  assoc.m.inst.c.b.,  Ct(y 

Enffineer,  Cape  Town. 
FiNGLAH,  Frederick  James,  Borough  Engineer  and 

Surveyor^  Office^  Cambridge. 


H»6 
802 


198  ASSOCIATES. 

°°°1896.  Mar.      Gba^t,  Surg.-Capt.  AUan  Ewen,  m.b.,  c.m^  Madras^ 

India. 
1896.  Jan.  itHuTTON,  John,  22a,  Highgate,  Kendal, 
1895.  Feb.    JLatham  Frank,  8tud.in8t.cb.,   Westhoume  ITaiue, 

Canterbury  Road,  Margate, 
'*'*^1896.  Jan.  JtLAWSON,  Archibald,  J5a£er  iS<re«t,  Weyhridge. 
•*'*'*  1896.  Jan.       McBbath,    Alexander  Gordon,  assoc.h.inbt.c.e., 

District  Council  OfficcSj  Sale,  Cheshire, 
*"  1896.  Jan.       Mitohbll,  Trafford,  m.d.,  m.o.h.,  LlandHo-Talyhoni, 

R,S,A,,  Argyll  House,  Gorseiior,  Glamorgan. 
""M895.  Feb.      Mobbis,  George  Edwin,  assoc.m.inst.c.b.,  27,  The 

Parade,  Tredegarville,  Cardiff. 
""1895.  Feb.    JPeabcb,  Alfred,  assoc.monst.c.b.,  67,  BeUize  Park, 

Hampstead,  N.  W, 
'*'"*1895.  Jan.     tSxMS,  John   William,  107,  Third  Avenue,  Harrow 

Road,  W. 
'•"M895.  Feb.    tUBEN,   Frederick   Charles,   19,    ComwaU   Terrace, 

Penzance, 
•*'n896.  Jan.  JtYouNG,  Frank  Eussell,  22,  Palmereion  Road,  WaU 

thamstow. 


ASSOCIATES  (Assoc.  San.  Inst.) 

I  Passed  Examination  as  Inspector  of  Nuisances. 

^°"1895.  Jan.     JAddiscott,   William   James,  Municipal  Buildings, 

Plymouth. 
'°"1895.  Jan.     JAndbew,  William  John,  146,  Shirland  Road,  Pad- 

dington,  W. 
'^^^895.  Feb.    JAndbews,  E.  H.,  Southcote  House,  St.  John's  Wood 

Road,  Bournemouth. 
'°"1895.  Jan.     JBaldwin,  Edwin,  37,  Beaufort  Road,  South  Totten- 
ham. 
*'"*M896.  Feb.     JBabnett,  Miss  Emily  B.,  11,  St.  Petersburg  Place, 

Baystvater,  W. 
'°^M895.  Jan.     JBennett,    Samuel    Barlow,   7,    Wellington    Street, 

Burslem,  Staffs. 
^°**1896.  Jan.     iBEVEBiDGE,  James  M.,  32,  Coleridge  Road,  Crouch 

End,  N. 
""1896.  Jan.     JBlack,  Miss  Anne,  9,  Camden  Grove,  W. 
"'^1895.  Jan.     JBootii,   Edward    Henry,   Hainault    Road,    North 

Street,  Romford. 
'"=^1895.  Jan.     JBoulteb,   Alfred    George,   4,    Tlu    Parade,    New 

Eltham,  S.E. 
""*1895.  Jan.     JBbidges,  Walter  H.,  Surveyor's  Office,  Lymington, 
"^"1895.  Jan.     JCamebon,  Mrs.  J.  G.,  2,  St.  Lawrence  Road,  Notting 

Hill  W. 
"'"1896.  Feb.     JCasselden,  Henrj-  E.,  50,  Albert  Road,  Penge,  S.E, 
""1895.  Jan.     jChapman,  Harry,  82,  Palace  Road,  Bromley,  Kent, 
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^•••1896.  Mar.    JChapplb,    William    Robert,    97,    Rodney    Street, 

Swansea,  Olam. 
•^1895.  Feb.    JCha^blton,  Joseph,  24,  Milbank  Crescent,  HaHlepool. 
••'1896.  Feb.    JCollins,  Robert,  78,  Carishrooke  Road,  Liverpool, 
"•1896.  Jan.     JCJottrbll,  Fredk.  E.,  50,  Hatcham  Park  Road,  New 

Cross,  S.E. 
•**189o.  Jan.     JCuebt,    William   Frederick,   27,  Dene  Row,  Bates 

CotUtges,  Newcastle-on-Tyne, 
•"1896.  Feb.    {Dbanb,  Miss  Ethel,  8,  Waverley  Road,  Sefton  Park, 

Liverpool. 
••^1896.  Feb.    tDoDD,  Miss  Alice  Maud,  Kimbei^ley,  173,  Tulse  HiU, 

S.W. 
•"1896.  Feb.     JDbakb,  E.,  1,  Minei  Avenue,  Harlesden,  N,W. 
'••1895.  Mar.    :!J)uokbb,  Philip  James,  31,  George  Street,  Chester, 
•••  1896.  Jan.     JDuiw,  Edmund  Richard,  90,  Queen  Street,  Ramsyate. 
•**  1896.  Jan.    JEvanb,  Ernest  Arthur,  13,  Jeffreys  Road,  Clapham, 

S.W. 
••*1896.  Feb.    JFbnw,  Thomas,  Shaw  Cross,  Dewshury. 
•^1896.  Jan.     jFobbbb,  Archibald  Hamilton,  Adelaide  House,  West 

Green  Road,  Tottenham,  N. 
•••1895.  Feb.    JFobd,  Joseph,  97,  Tideswell  Road,  Eastbourne. 
•**1895.  Jan.     $Fostbb,  Leonard,  2,  Rutland  Road,  Bedford. 
"M895.  Mar.    JFox,  Fred.,  6,  Richmond  Road,  Cardiff,  Glam. 
••M895.  Feb.    JGass,  Matthew,  107,  Entjlejield  Road,  Islington,  N. 
••*1896.  Jan.    JGobdon,  Arthur  Murray,  67,  Rectory  Road,  Stoke 

Neivington,  N. 
•**1895.  Jan.     JGhat,  Miss  Jessy  M.  S.,  126,  Clapham  Park  Road, 

S.W. 
••*1895.  Jan.     JGbbbn,  Bernard,    42,    Warheck  Road,  Shepherd^ s 

Bush,  W. 
1895.  Feb.    JGebbn,  J.  Singleton,  Fern  Bank,  Haslingden, ' 

1895.  Feb.    JHabdm  aw,  John,  14,  St,  Georges  Road,  Preston,  Lanes. 

1896.  Jan.  JiHendebson,  Arthur  James,  Thames  Ditton,  Surrey. 
•^*  1895.  Feb.  tHiLDER,  W. L.,  Montrose,  Holmesdale  Road,Sevenoaks. 
^*  1895.  Feb.    JHodgbs,  John,  45,  Townsend  Road,  St.  John's  Wood, 

N.W. 
•"  1895.  Feb.    {Hudson,  Frederick  Horace,  Holly  Bush  House,  HoUy 

Mount,  Hampstead,  N.  W. 
••*1896.  Feb.    {Hulse,  James,  17,  Lime  Street,  Tyldesley. 
•"1896.  Feb.    {Iles,  Alfred  R.,  49,  Willow  Walk,  Bermondsey. 
••*1895.  Jan.    {Jackson,  J.  W.,  Government  Offices,  Douglas,  Isle  of 

Man. 
••'1895.  Feb.    {Jones,  Miss  M.  M.,  5,  Grosvenor  Place,  Birkenhead. 
•••1896.  Feb.    {Kusbl,  Edward  Henry,  66,  Stopford  Road,  Upton 

Manor,  E. 
•"1895.  Feb.    {Laskby,  C.  W.,  46,  Cromwell  Road,  Patricrofi,  Lanes. 
•*'1896.  Jan.    {Lawman  John   Compton,  23,  Wickham  Road,  St. 

John%  S.E, 
1896.  Feb.    {Lawbbncb,  W.,  Jun.,  Waltham  Abbey. 
•"1895.  Jan.    {Lockwood,  W.,  13,  Southgate  Grove,  iV. 
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"*n896.  Mar.    JLowb,  Eobert,  4,  South  John  Street,  St.  HdeM, 

Lanes. 
"®®1895.  Feb#    JMacby,    Albert,    OeUigaer,    near   Maet-y^wmmer, 

Cardiff. 
"•^1895.  Mar.    JMcGbaw,  H.;34,  Victoria  Street,  S.W. 
"•*'  1895.  Feb.    JMaclaben,  Miss  Alice  Kate,  3,  Barton  Street,  West- 

minster,  S,  "FT. 
"^'|i89o.  Mar.      Mabshall,  Kobert  Andrew,  Union  Road  Sanitary 

Works,  Clapham,  Surrey, 
^^*  1895.  Feb.    JMat,  Thomas  Frost,  24,  Oladwdl  Boad,  Homwy,  N. 
**^1895.  Feb.    JMoegan,  B.  Price,  Brynicrutj,  Towyn,  Merioneth, 

North  Wales. 
"°*1896.  Mar.    JMyees,     Frank,    292,    Lancaster    Boad,    Notfxwj 

Hill,  W. 
1895.  Jan.     JOveb,  George  Complion,  Long  Ditton,  Surrey. 
1895.  Mar.    4:Famfhilon,  Edwin  James,    18,  Stretford  Street^ 

Willmott  Street,  Hulme,  Manchester. 
""1895.  Feb.    JPavitt,  Geo.  O.,  6,  Thomas  Street,  Batdiff,  E. 
""1896.  Mar.    JPhillips,    Heniy  S.,    Church    Strut,  Ennis,    Co. 

Clare. 
"^1895.  Mar.    JPhillips,    William    White,   Bryn    Eirw,    Hafbd, 

Pontypridd,  Olam. 
"°^1895.  Mar.    JPowell,  WiUiam  George,   7,   Essex    VtOas,  Md- 

bourne  Boad,  WaUington,  Surrey. 
'^^895.  Feb.    JShadick,  Alfred  Wm.,  13,  Brooke  Boad,  Grays. 
"°n895.  Mar.    JShbbtill,  John  Alfred,  1,  Arthur  ViUas,  Queen'M 

Boad^  Teddington. 
''"•1895.  Feb.    4:Smith,  John  Buckingham,  7,  St.  John's  Boad,  Upper 

Holloway,  N. 
1895.  Jan.     JSmith,  William,  Clayhury  Asylum,  Essex. 
"'■  1895.  Feb.     JSpeddy,  Wm.,  5,  Bath  Terrace,  Penrith. 
""  1895.  Jan.     JStanton,  Sergt.-Major  E.  H.,  E.E.,  Wemyss  ViOa, 

Calsayseat  Boad,  Aberdeen,  N.B. 
1895.  Mar.    JStockman,  F.  C,  3,  Station  Boad,  Finchley. 
1895.  Feb.     JSugden,H.  C,  13,  Bobertshaw  Street,  BingUy,  Torks. 

1895.  Feb.    t^H acker.  Miss  J.  M.,  Lea  Hurst,  Monken  HadUy, 

New  Bamet. 

"^°1895.  Feb.    JTimbeelakb,  Miss  Mary  E.,  Suttm,  Surrey. 
""1895.  Jan.     JTuddenham,  A.  R,  Burgh  Boad,  Aylsham. 

1896.  Jan.     JWaldeam,   Percy    John,   13,   Budcingham  Street^ 

Charing  Cross,  S.  W. 

1895.  Feb.    J  Walker,  David,  213,  Fou7itains  Boad,  Liverpool. 
1895.  IVlar.    J  Waters,  Thomas,  West  Bromwich,  Staffs. 
1895.  Jan.     JWilkikson,  Thomas,  31,  Fitzroy  Square,  W. 
1 895.  Jan.     JWiij^iamson,  William  Parker,  83,  Bayston  Boad,  N. 
1895.  Mar.    t Wilson,    John,   64,    Victor    Boad,    Manningham, 

Bradford,  Yorks. 
""1895.  Jan.     JToeke,  John,  4,  Shrubbery    Villas,  Great  Bridge^ 

Tipton,  Staffs. 
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OBITUARY. 


Mb.  EENEST   TURNEE. 

EftNEST  Turner,  Fellow  of  the  Royal  Institute  of  British 
Architects,  who  died  at  Tunbridge  Wells  on  the  16th  of  March, 
1895,  was  the  third  son  of  the  late  William  Hall  Turner, 
F.R.C.S.,  L.S.A.,  Surgeon  to  the  Asylum  for  the  Deaf  and 
Dumb,  Southwark,  and  afterwards  of  Red  Hill,  Surrey.  Mr. 
Ernest  Turner,  bom  on  July  24th,  1844,  was  educated  at 
King's  College  School,  London,  and  afterwards  articled  to  his 
cousin,  the  late  Mr.  Arthur  Newman,  Architect^  also  of  South- 
wark. On  the  expiration  of  his  Articles,  he  was  for  some 
years  assistant  to  Mr.  Bulmer,  Architect  and  County  Sur- 
veyor, Maidstone. 

On  the  death  of  Mr.  Bulmer  he  took  an  office  and  commenced 
practice;  first  in  Verulam  Buildings,  Gray's  Inn,  then  in 
Bedford  Row,  W.C.,  and  lastly  in  Regent  Street.  Mr.  Turner 
early  tamed  his  attention  to  practical  sanitation,  and  soon 
stood  foremost  among  architects  in  his  knowledge  of  the  prin- 
ciples of  hy^enic  construction,  and  their  application.  One  of 
his  early  successes  was  the  acceptance,  from  a  crowd  of  com- 
petitors, of  his  design  for  the  Rotherhithe  Sick  Asylum.  After- 
wards he  designed  the  Central  London  Throat  Hospital,  and 
the  Hospital  at  Teheran,  Persia.  Besides  these  large  under- 
takings he  designed  several  steam  laundries,  such  as  those  at 
Battersea,  Kilbum  and  Penge,  redrained  a  number  of  country 
houses,  and  also  built  several  schools  and  private  houses. 

Mr.  Tamer's  connection  with  The  Sanitary  Institute  dates 
from  almost  its  commencement.  He  attended  the  first  annual 
meeting  in  1876,  before  the  incorporation  of  the  Institute,  and  has 
always  since  that  time  been  a  member  of  its  Council.  He  has  filled 
various  honorary  posts  as  Chairman  of  Committees  and  a  year  ago 
was  elected  unanimously  Chairman  of  Council.  In  the  ordinary 
course  of  things,  had  he  lived,  he  would  have  been  elected 
for  a  second  year.  During  his  connection  with  the  Institute 
no  one  has  devoted  himself  with  greater  assiduity  to  its  work ; 
only  urgent  necessity  ever  caused  his  absence  from  a  single 
meeting.  Latterly  the  duties  of  Chairman  of  Council  have 
been  particularly  arduous,  and  it  is  to  be  feared  that  his  strict 
and  conscientious  labours  were  during  the  past  few  months  in 
excess  of  his  strength.  He  presided  all  through  a  Meeting 
of  Council  three  days  before  his  death. 

Mr.  Tamer  married  in  1880  Miss  Julia  Davis,  and  the 
marriage  was  in  every  respect  a  most  happy  one. 
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Mr.  Turner's  extreme  amiability  of  cliaracter  endeared  him 
to  a  large  circle  of  friends ;  the  more  intimate  the  knowledge 
of  the  man,  the  more  there  was  found  to  admire.  Learned  in 
all  matters  relating  to  his  own  profession,  and  gifted  with  great 
common  sense,  his  opinion  was  always  valued. 

To  tiie  cause  of  public  health,  as  embodied  in  the  labours  of 
The  Sanitary  Institute,  the  loss  is  irreparable,  and  the  small 
society  of  men  on  whose  shoulders  the  labour  of  the  work 
chiefly  rests,  acutely  feel  the  death  of  their  able  and  industrious 
coadjutor.  A.  Wynter  Blyth, 

Note. — At  a  Special  Meeting  of  Council  held  on  March 
20th,  the  following  llcsolution  was  unanimously  passed  and 
forwarded  to  Mrs.  Turner: — "That  the  Council  of  The  Sani- 
tary Institute  liaye  received  with  profound  sorrow  intelligence 
of  the  death  of  their  Chairman,  Mr.  Ernest  Turner,  F.R.LD.A.y 
who  was  one  of  the  members  of  the  original  Council  of  The 
Sanitary  Institute  of  Great  Britain  in  1877,  and  I'etained  his 
seat  on  the  Council  of  The  Sanitary  Institute  up  to  the  time 
of  liis  death.  The  Council  desire  to  record  their  appreciation 
of  his  unremitting  devotion  to  the  cause  of  public  health,  and 
to  the  Institute  with  which  he  was  so  long  and  so  prominently 
connected.  The  Council  would  wish  to  convey  to  Mrs.  '1  umer 
and  the  members  of  the  family  their  sincere  sympathy  in  the 
great  loss  they  have  sustained.' 


Mr.    THOMAS    TWJNOG. 

By  the  death  of  Mr.  Thomas  Twining,  of  Perryn  House, 
Twickenham,  at  the  ripe  age  of  89,  Tlie  Sanitary  Institute 
loses  one  of  its  Vice-Presidents  and  firmest  friends.  When  in 
1876  tlie  admirers  of  the  late  Dr.  E.  A.  Parkes  resolved  to  do 
honour  to  his  memory,  by  establishing  a  Museum  of  Hygiene, 
Mr.  Twining  was  one  of  the  first  to  come  forward  and  help  the 
new  enterprise  with  money,  material,  and  most  valuable  sugges- 
tions. The  food  collection  which  now  occupies  the  entrance 
corridor  of  the  Parkes  Museum  in  Margaret  Street  was  the  gift 
of  Mr.  Twining,  and,  though  by  no  means  above  criticism,  the 
careful  perusal  of  the  contents  of  the  show  cases,  cannot  fail  to 
impress  the  observer  with  admiration  for  the  thoughtfuluess, 
method,  and  ingenuity  of  tlie  planner  and  ari'anger  of  it.  The 
generous  support  afforded  by  Mr.  Twining  to  the  Parkes  Museum 
in  its  early  days  of  struggling  existence  was  largely  due  to  the 
fact,  that  Sir.  Twining  not  only  warmly  approved  of  the  aims  and 
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objects  of  the  Maseaniy  but  he  found  in  the  new  institution  a 
means  of  carrying  on  the  idea  of  popular  ocular  instruction,  which 
he  had  brought  to  m^at  perfection  in  the  Economic  Museum 
at  Twickenham,  which  he  entirely  established  and  supported. 
The  destruction  by  fire  of  the  Tfwickenham  Museum  (which 
was  a  model  of  skilful  arrangement  and  wise  method)  in  April, 
1871,  was  a  great  blow  to  its  founder,  who  had  lavished  upon 
it  both  money  and  thought.  The  Parkes  Museum  'emboaied 
many  of  the  views  of  Mr.  Twining,  and  the  "  Synopsis  of  the 
Contents**  of  the  proposed  Museum  of  Hygiene,  which  he  drew 
up,  printed  and  circulated  at  his  own  expense,  not  only  helped 
to  make  the  Museum  widely  known,  but  has  served  as  a  useful 
guide  for  those  upon  whom  the  subsequent  management  of  the 
Museum  has  fallen. 

Mr.  Twining  was  one  of  the  kindest  of  men.  He  was  a  great 
invalid,  could  not  move  without  crutches,  and  had  most  delicate 
and  sensitive  eyesight.  Those  who  conversed  with  him,  as  the 
writer  of  this  brief  notice  has  often  done,  were  not  long  in 
finding  that  his  feebleness  was  purely  physical,  and  that  he  was 
able  to  defend  and  maintain  his  own  ideas  by  an  amount  of 
knowledge  and  logical  argument  which  was  not  to  be  easily 
overcome.  His  feeble  voice  and  many  bodily  infirmities  were 
not  accompanied  by  any  infirmity  of  purpose  or  vacillation 
of  ideas. 

Mr.  Twining  was  in  the  forefront  of  those  who  have  laboured 
for  the  practical  education  of  the  labourer  and  the  artizan ;  and 
those  wno  have  seen  "Polytechnics"  springing  into  existence 
on  all  sides,  must  not  forget  that  Thomas  1  wining,  the  author 
of  "  Technical  Training,"  was  one  of  the  first  to  recognise  the 
importance  of  this  modem  educational  movement. 

Mr.  Twining's  circumstances  made  it  possible  for  him  to 
devote  his  best  energies  to  the  working  out  of  his  own  philan- 
thropic ideas,  and  his  physical  disabilities,  which  developed 
early  in  life,  compelled  him  to  pursuits  which  involved  mental 
rather  than  bodily  activity.  His  schemes  were  all  remarkable 
for  a  completeness  of  detail  and  a  thoroughness  which  were 
alike  exceptional.  Mr.  Twining's  education  was  largely  obtained 
on  the  Continent,  in  France,  Germany,  and  Italy.  He  was  a 
most  accomplished  linguist,  and  a  quiet  observer  of  all  that 
went  on  around  him.  He  acquired  a  good  knowledge  of  the 
sciences  at  a  time  when  such  knowledge  was  rare,  and  he  tried 
to  throw  the  light  of  science  upon  the  daily  walk  and  common 
round,  and  laboured  to  show  its  important  bearing  on  many  of 
the  most  trivial  details  of  domestic  life.  6.  V.  Poore. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRAEY 

EBOM  Jaiotabt  TO  Mabgh,  1895. 

*^*  For  publications  of  Societies  and  InstittUions^  ^e.j  see  under 

"  Academies/' 


ACADEMIES  (Ambeioait). 

Concord,  N.H.  American  Public  Health  Association.  Seports  and 
Papers.     Vol.  XIX.,  1893.    357  pp.,  8vo.     Concord,  1894. 

The  AssodatioH, 

ACADEMIES  (Beitibh). 

London.  Institution  of  Civil  Engineers.  Minutes  of  Proceedings. 
Vols.  LI.  to  CXIX.,  1877—1894.     8vo.  The  InstituUon. 

London.  The  Middlesex  Hospital.  Eeports  of  the  Medical  and 
SSurgical  Eegistrars  and  Pathologist  for  the  year  1893.  450  pp.,  8vo. 
London,  1894.  The  Hospital. 


Aflonan,  C.  M.  Air,  Water,  and  Disinfectants.  128  pp.,  16ino. 
London,  1895.  Purchased. 

Angell,  John  A.,  and  Morley,  J.  O.  Practical  Guide  to  Sanitary 
Legislation,  containing  a  synopsis  of  the  Acts  relating  to  Public 
Health  and  Local  Goyernment.     638  pp.,  8vo.    London,  1895. 

The  Authors. 

Army  Medical  Department  Beport  for  the  year  1893.  VoLXXXV. 
397  pp.,  8vo.     London,  1895.  The  Director  General, 

Boobbyer,  Dr.  Philip.  Beport  to  the  Health  Committee  of  the 
Borough  of  Nottingham  on  some  points  in  connection  with  Con- 
servancy and  Water  Carriage  Systems  for  the  Removal  of  Excreta 
in  78  Towns  of  Great  Britain  and  Ireland.  14  pp.,  8vo.  Not- 
tingham, 1804.  The  Author. 

Bucks  Sanitary  Conference.  Report  of  the  Proceedings,  with  an 
Introduction  by  Miss  Florence  Nightingale.  48  pp.,  4to.  Ayles- 
bur}\  F.  Vemey. 

Corradi,  Prof  Alfonso.  Commiato  Dallo  Studioso  Lettore.  28  pp., 
f.cap.  Prof.  Augusto  Corradi. 

Dicksee,  Bernard.  The  London  Building  Act,  1894.  226  pp.,  8vo. 
London,  1 894.  E.  Stanford. 
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Datton,  Dr.  Thonuu.  The  Bearing  and  Feeding  of  Children.  198  pp., 
8vo.     London,  1895.  The  Author. 

Fairley,  TFl  Richmovid  Main  Sewerage  Board.  Engineer's  Seport, 
1894.     27  pp.,  8vo.     Bichmond,  1895.  The  Author. 

FrftTiHand,  Berey^  and  FranMand,  Mrs.  Percy.  Micro-organisms  in 
Water;  their  significance,  identification  and  removal,  together 
with  an  account  of  the  bacteriological  methods  employed  in  their 
investigation,  specially  designed  for  the  use  of  those  connected 
with  the  sanitary  aspects  of  water  supply.  532  pp.,  8yo.  London, 
19QA.  Purchased. 

Olen,  A,  The  Law  of  Public  Health  and  Local  Government.  2 
Yols.,  1864  pp.    8vo.     London,  1895.  Knight  Sf  Co. 

Cteant,  Surg.'Capt.  A.  E.  The  Indian  Manual  of  Hygiene,  Vol.  1. 
441  pp.,  8yo.     Madras,  1894.  The  Author. 

XAj^Tsiry^  W.  The  Sewage  Disposal  of  Isolated  Dwellings. 
26  pp.  (plates),  8vo.  Beprint  from  the  Proceedings  of  the  Insti- 
tution of  Civil  Engineers,  Ireland,  April,  1 892.  The  Author. 

Local  Oovemment  Board.  Dr.  H.  Timbrell  Bulstrode's  Keport  on 
the  General  Sanitary  Conditions  of  the  Village  of  Linslade  in  the 
Leighton  Buzzard  Bural  Sanitary  District,  and  on  the  circum- 
stances attending  an  Outbreak  of  Diphtheria  there.  5  pp.,  f .  cap. 
London,  1894. 

Dr.  B.  Bruce  Low's  Beport  on  the  Becent  Prevalence  of 

Diphtheria  in  the  Hastings  Begistration  District,  and  on  an  Out- 
break of  Small-pox  therein.    33  pp.,  f.cap.    London,  1894. 

Mr.  Evan  Evan's  Beport  upon  the  General  Sanitary  Con- 


dition of  the  Eestiniog  Urban  District.     13  pp.,  f.eap.     London, 
1894. 

Beport  on  the  Gi3neral  Sanitary  Condition  of  the  Hamlet  of 


Crofton,  in  the  Parish  of  Orpington,  in  the  Bromley  Bural  Sani- 
tary District,  with  special  reference  to  the  occurrence  there  of 
Localised  Outbreaks  of  Diphtheria.    24  pp.,  f .  cap.    London,  1894. 

Dr.  B.  Bruce  Low's  Beport  on  recent  Diphtheria  in  the 


Broadstairs  and  St.  Peter^s  Urban  Sanitary  District.     6  pp.,  f.eap. 
London,  1894.  Dr.  Thorne  Thome. 

Dr.  S.  Wheaton's  Beport  on  Prevalence  of  Fever  in  Mold 


Urban  Sanitary  District.    4  pp.,  f.cap.    London,  1895. 

Dr.  Thorne  Thome. 


— —  Mr.  T.  W.  Thompson's  Beport  upon  the  Water  Supply  of  the 
Parish  of  Lympsham  within  the  Axbndge  Bural  DiHtrict.  4  pp., 
Ll»p.    London,  1895.  Dr.  Thome  Thorne. 

— —  Dr.  W.  W.  E.  Fletcher's  Beport  on  the  Sanitary'  Circuni- 
atanoes  of  the  Desborough  Urban  District,  and  on  Prevalence  of 
Soterio  Fever.    4  pp.,  f.cap.    London,  1895.     Dr.  Thome  Thome. 
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Maxwell,  W.  11.  Drainage  Work  and  Sanitary  Fittings.  74  pp., 
16mo.     London,  1895.  The  PublMen. 

London.  Seventh  International  Congress  of  Hygiene  and  Demo- 
graphy.    Transactions  (13  Vols.).  The  Executive  Committee. 

Massachusetts,  State  Board  of  Health.  Examinations  of  the  water 
supplies  and  inland  waters  of  Massachusetts,  1887—  00.  Part  I., 
Eeport  on  Water  Supply  and  Sewerage.  857  pp.,  8vo.  Boston, 
]  890.  Purchated. 

Experimental  investigations  upon  the  purification  of  sewage 


hy  filtration  and  hy  chemical  precipitation,  and  upon  the  intermit- 
tent filtration  of  water  made  at  Lawrence,  Mass.,  1888 — 89. 
Part  II.     910  pp.,  8vo.     Boston,  1890.  PurefuxMed. 


MEDICAL  OFFICEES  OF  HEALTH  AND  OTHER 

SANITARY   REPORTS. 

FoleshilL     1894.  S.  A.  Pitchforih. 

Leeds,  1893  Dr.  J.  Spottiswoode  Cameron. 

River  Tyne  Port  Sanitary  Authority.  1894.    Dr.  U.  E.  Armstrong. 

Torquay.     1894.  P.  Q.  Karleeek. 

West  BromwidL     1894.  Dr.  Herbert  Manl^y. 

WhitechapeL     1894.  Dr.  J.  Loane. 

Wigan.     Sanitarj/  In4t2yectors\  1 894  . .  J.  Sumner. 


Massachusetts.  Manuals  for  the  Use  of  Boards  of  Health  of,  con- 
taining the  Statutes  n4ating  to  Public  Health,  &c.  214  pp.,  8vo. 
Boston,  1894.  The  Board. 

New  York  State  Board  of  Health.  Fourteenth  Annual  Report, 
1894  (3  volumes).  Vol.  L,  869  pp.,  8vo.  Albany,  1894.  Vol.  II., 
510  pp.,  8vo.  Alban}',  1894.  8vo.  volume  of  Maps  accompanying 
Report.  *  '        The  Board. 

Notter,  Prof.  J.  Lane,  and  Firth,  Sunj.-Capt.  B.  H.  Hygiene. 
374  pp.,  8vo.     London,  1894.  Prof.  J.  Lane  SoUer. 

Nottingham,  The  Meteorology  of,  for  1894.  (tables),  fxap. 

Nottingham,  1895.  Dr.  P.  BoMyer. 

Paris.  Direction  Administrative  des  Travaux  de.  Notes  a  I'Appui 
du  compte  des  depenses  de  i'Exercice,  1893.  494  pp.,  4to.  I^^is, 
1894.  Le  Secretaire. 
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B^gistrar-General  (England).  Fifty-sixth  Annual  Keport  of  Births, 
Deaths,  and  Marriages  in  England  during  the  Year  1893.  230  pp., 
8vo.     London,  1894.  The  Jief/istrar-Gmeral. 

B^gistrar-Oeneral  (Ireland).  Supplement  to  the  27th  Beport  of 
Births,  Deaths,  and  Marriages  in,  containing  decennial  summaries 
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THE  SANITARY   INSTITUTE 


THE  SANITARY  ASPECTS  OF  THE  LONDON 

BUILDING  ACT,  1894 

Bt  G.  Blundell  Lonostaff,  M.A.,  M.D.(Oxon.),  F.K.C.P. 
Head  at  Sessional  Meeting^  December  13thy  189^, 


This  is  the  second  time  within  the  last  few  months  that  I  have 
had  tlie  honour  of  being  called  upon  to  address  you,  and  on 
both  occasions  on  very  much  the  same  subject.  To-night,  how- 
ever, I  do  not  propose  to  deal  with  the  general  question  of  the 
crowding  together  of  houses,  but  rather  with  the  actual  ix)sition 
ill  which  London  is  placed,  or  will  be  placed,  by  the  alteration 
in  its  Building  Laws  after  midnight  of  December  31st. 

Everyone  is  agreed  that  the  London  Building  Act,  1894,  is 
a  very  extraordinary  measure ;  some  people  think  extremely  so. 
It  is  extraordinary  in  many  ways.  In  tne  first  place  it  passed 
Parliament  as  a  Private  Bill,  repealing  in  whole  seven  public 
Acts  of  Parliament  and  partially  repealing  seven  others.  It  is 
a  Private  Bill  consisting  of  218  clauses  and  4  schedules.  It  is 
such  a  large  work  that  without  mentioning  names  of  speciKed 
individuals  I  may  sav  that  prominent  and  experienced  govern- 
ment officials  up  iko  the  last  did  not  think  the  Council  was  serious 
in  its  attempt  to  pass  that  measure.  We  did  so,  however,  and  this 
shows  that  we  were  not  so  foolish  as  some  people  imagined.  I  do 
not  intend  to  tell  you  to-night  how  this  measure  differs  from  the 
original  measure  that  was  introduced,  nor  to  tell  you  that  the 
Council  or  I  myself  are  personally  disappointed  in  the  result, 
nor  to  argne  in  favour  of  this  or  that  clause.  As  many  of  you 
present  are  practically  concerned  in  carr}'ing  out  this  Act,  the 
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best  thing  I  can  do  is  to  take  you  clause  by  clause  througli  those 
parts  of  it  which  have  a  bearing  of  special  interest  to  members 
of  The  Sanitary  Institute. 

Of  course  tliere  are  many  clauses  which  are  directed  to  good 
construction  and  so  have  a  sanitary  bearing,  but  I  allude  rather 
to  those  with  a  more  direct  and  immediate  sanitary  bearing. 
Whatever  else  may  be  said  it  is  well  to  know  that  this  volume 
contains  the  entire  statute  law  of  building  for  London  as  it  will 
be  after  the  beginning  of  the  new  year,  whereas  formerly  it  had 
to  be  searched  for,  through  twenty  Acts  of  Parliament.  I  am 
.not  prepared  to  say  that  it  is  free  from  ambiguity.  I  may  eren 
say  that  we  have  instructed  eminent  counsel  in  one  case  to  tell 
us  what  the  Act  means.  I  may,  however,  say  in  justification  of 
this  condition  that  we  are  not  asking  for  an  interpretation  of 
any  clause  as  it  stood  when  we  introduced  the  Bill,  but  of  the 
Act  as  it  emerged  after  it  had  run  the  gauntlet  of  two  Select 
Committees.  I  wish  to  say,  moreover,  in  justice  to  the  Opposi- 
tion, that  the  Bill  as  originally  introduced  was  very  impracticable. 
It  was  not  intended  to  be  practical  in  its  then  foi*m,  but  I  am 
perfectly  convinced  that  we  adopted  the  right  plan  in  intro- 
ducing it  as  we  did.  Had  we  attempted  to  meet  the  opposition 
at  that  early  stage  we  should  have  had  a  far  less  useful  measure 
than  at  present,  because  it  was  not  until  we  were  brought  face 
to  face  with  our  opponents  that  we  could  see  where  the  shoe 
pinched.  I  am  prepared  to  go  even  further,  and  say  that 
although  the  utility  of  some  portions  of  the  Bill  was  marred 
by  people  attacking  it  in  all  directions,  this  measure  in  its  pre- 
sent form  is  more  practical  than  when  it  was  introduced  by  the 
Council  this  time  last  year.  I  do  not  think  London  on  the 
whole  need  regret  the  opposition  that  was  made  to  the  Bill. 
This,  of  course,  is  a  general  statement,  because  there  are  un- 
doubtedly individual  instances  in  which  the  difficulty  of  working 
has  been  increased.  Unfortunately,  there  is  not  in  this  country 
any  machinery  for  re-drafting  a  Bill  after  it  has  left  both 
Houses  of  Parliament.  There  are  things  in  this  Bill  which  do 
not  express  the  views  of  the  opposition,  and  they  would  probably 
be  prepared  to  accept  my  amendment  thereof. 

To  begin  at  the  beginning,  the  first  thing  is  the  definition 
clause.  There  is  one  definition  which  has  only  an  indirect 
interest  for  you,  but  it  is  so  important  that  I  wish  you  clearly 
to  understand  it.  It  is  as  to  the  height  of  houses.  The  21st 
definition  as  to  the  height  of  buildings  deals  with  matters  not 
generally  uuderstanded  of  the  people.  The  height  of  a  building 
does  not  mean  the  height  of  a  building,  i.e.,  not  the  height  from 
the  pavement  to  the  top  of  the  gable  or  ridge  of  the  roof,  but 
the  height  from  the  pavement  to  the  parapet,  the  eaves,  or  the 
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base  of  the  gable,  so  that  a  limitation  to  60  feet  in  height 
means  60  feet  to  the  caves,  top  of  the  parapet,  or  base  of  the 
gable. 

The  25th  definition  defines  a  dwelling  liouse  as  a  building 
constructed  wholly  or  partly  for  haman  habitation.      This  is 

Elain  enough  for  ordinary  common-sense  people.  A  domestic 
nilding  includes  a  dwelling  house  and  other  buildings.  The 
parts  of  the  Bill  which  deal  with  domestic  buildings  are  mostly 
concerned  with  dwelling  houses. 

The  37th  definition  defines  the  expression  "  inhabited,"  as 
applied  to  a  room  to  mean  a  room  in  which  some  person  passes 
the  night,  or  which  during  the  day  is  used  as  a  living  room. 
That  definition  you  will  see  differs  from  the  old  legislation  in 
regard  to  underground  rooms.  If  there  be  a  fair  presumption 
that  it  is  used  as  a  living  or  as  a  sleeping  room  it  is  to  be  held 
to  be  so  unless  the  contrary  be  proved. 

I  now  pass  on  to  Section  13.  Curiously  enough  it  is  a  section 
which  passed  with  very  little  trouble,  yet  it  is  to  my  mind  worth 
the  whole  of  the  rest  of  the  Bill.  It  is  said  that  this  Bill  cost 
the  promoters  £10,000.  Well  I  consider  that  this  sum  paid  by 
the  ratepayers  of  London  as  the  price  for  Section  13  is  one  of 
the  cheapest  bargains  they  have  ever  made.  This  is  the  clause 
which  has  a  marginal  note  in  reference  to  new  streets  to  the 
effect  "  that  no  person  shall  erect  a  building  nearer  than  20  feet 
from  the  centre  of  the  street  unless  it  be  upon  the  site  of  an 
old  building."  There  is  very  little  difference  except  in  matters 
of  words  between  this  and  the  present  law.  If  you  attempt  to 
put  up  a  building  where  no  building  previously  stood  abutting 
on  a  narrow  street,  a  gentleman  will  come  down  upon  you  ana 
you  will  have  to  pull  the  building  down  and  set  it  back.  But 
that  only  applies  to  ground  upon  which  no  building  pR»viously 
stood.  Where  the  building  previously  stood  you  had  a  right 
before  and  you  have  a  right  now  to  erecrt  a  new  building,  pro- 
vided it  does  not  go  nearer  to  the  centre.  So  far  there  is  no 
gain,  but  near  the  end  of  the  clause  come  the  words  "  provided 
always  that  no  dwelling  house  to  be  inhabited,  or  adapted  to  be 
inhabited,  by  persons  of  the  working  class,  shall,  without  the 
consent  of  the  Council,  be  erected  or  re-erected  within  the 

f prescribed  distance,  to  a  height  exceeding  the  distance  of  the 
rent  or  nearest  external  wall  of  such  building  from  the  o|)j>osite 
side  of  such  street"  Let  us  take  for  example  a  street  with  a 
width  of  15  feet.  There  are  old  buildings  on  either  side  wliich 
are  30  feet  high.  If  these  are  houses  in  some  crowded  part  of 
London  inhabited  by  many  families,  anyone  can  at  present  pull 
them  down  and  can  re-erect  upon  them  so  called  model  dwel- 
lings to  as  great  a  height  as  he  likes  short  of  90  feet.     He 
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would  probably  draw  a  line  at  50  feet,  because  the  upper  parts 
of  the  Duilding  would  be  uiilettable.  If  the  County  Council 
condemned  these  houses  as ,  unfit  for  human  habitation  they 
might  be  built  30  feet  higher,  all  crowded  with  families  of  the 
poorer  class.  Whatever  uie  internal  improvements,  with  regard 
to  the  overcrowding,  the  last  stage  would  be  worse  than  the 
first.  If,  however,  in  future  we  were  to  condemn  them  as 
unhealthy,  the  owner  might  put  up  warehouses;  but  if  he 
wanted  to  erect  buildings  which  were  suitable  for  habitation 
by  the  working  classes,  he  would  be  limited  to  the  width  of  the 
street,  viz.,  15  feet.  If,  therefore,  we  close  the  houses  as  unfit 
for  human  habitation,  we  know  that  the  worst  that  can  happen 
(if  he  build  on  his  old  foundations)  will  be  that  he  will  build 
buildings  not  exceeding  15  feet  in  height.  He  has  another 
alternative :  he  may  widen  the  street  just  so  far  as  he  thinks 

E roper,  and  in  this  proportion  he  may  increase  the  height  of 
is  buildings.  You  have  then  this  important  result :  there 
are  many  areas  in  London,  like  the  famous  Bethnal  Qreen  area, 
where  the  streets  run  from  18  to  25  feet,  and  contain  houses  two 
or  three  storeys  high,  the  general  structural  condition  of  which 
is  very  bad.  The  question  is  what  to  do  with  them.  Under 
Cross  s  Act,  all  that  could  be  done  was  to  buy  the  whole  thing 
out  and  reconstruct  it^  for  this  reason  :  if  you  condemned  them 
the  owner  always  had  it  in  his  power,  when  rebuilding,  to  raise 
them  to  a  greater  height,  and  while  there  is  no  objection  to  a 
height  of  20  feet  in  a  street  of  20  feet  wide,  there  is  great  and 
obvious  disadvantage  when  you  run  the  buildings  up  to  50  feet. 
When,  therefore,  it  was  argued  that  we  ought  to  have  gone  to 
work  with  the  Bethnal  Green  area  in  another  manner,  my 
reply  is,  that  it  was  the  only  manner  which  was  open  to  us. 
The  cost  was  something  over  £300,000.  This  simple  law  might 
not  apply  to  the  whole  of  that  area,  but  it  would  apply  to  a 
great  deal  of  it.  We  shall  now  be  able  to  force  owners  of  the 
land  to  lay  out  their  buildings  in  a  reasonable  and  sensible 
manner,  ^hc  importance  of  that  clause  is  not  I  think  suffi- 
ciently understood  except  by  those  members  of  Council  who 
have  worked  at  the  subject  for  years  past. 

We  will  now  proceed  to  the  celebrated  Part  5  of  the  Bill,  the 
one  about  which  most  of  the  fighting  before  Parliament  took 
place.  This  is  called  ''open  spaces  about  buildings  and  the 
height  of  buildings."  The  first  section  starts  with  the  assur- 
ance that  offices  and  counting  houses  are  not  domestic  buildings. 
This  concession  was  necessary  because  it  allows  buildings  to  be 
crowded  together  on  the  exceedingly  valuable  land  in  and  near 
the  City  to  a  greater  extent  than  would  otherwise  be  possible. 
There  are  few  people,  and  practically  no  children,  who  have  to 
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spend  their  time  there,  so  that  no  sanitary  evils  are  likely  to 
accrue  from  this  aggregation  of  buildings. 

Clause  41  is  the  ^^  angle  clause."  I  have  heard  it  spoken  of 
by  some  blaspheming  Philistines  as  the  '^  LongstafF  Clause,"  but 
I  repudiate  the  charge.  I  ffo  further,  I  prefer  to  put  it  in 
other  language.  I  am  not  able  to  claim  the  honour  of  having 
originated  the  principle  upon  which  it  is  based,  but  the  gentle- 
man to  whom  this  honour  belongs  is  here  this  evening.  I  am 
alluding  to  Mr.  Uoldstraw,  Building  Surveyor  of  the  City  of 
Liverpool  This  is  a  very  simple  matter,  but  this  is  all  the 
more  to  his  credit.  The  genesis  of  this  clause  was  thus  wise. 
Liverpool,  having  suffered  more  than  other  places  from  over- 
crowding, some  years  ago  adopted  the  model  bye-laws  of  the 
Local  Government  Board  in  reference  to  space  at  the  rear  of 
houses.  This  is  in  effect  that  there  must  be  a  space  free  from 
any  building  extending  from  the  back  wall  of  the  premises  in 
prop)rtion  to  the  height  of  the  building.  He  found  in  Liver- 
pool that  it  was  considered  a  great  grievance  that  they  were 
not  allowed  to  build  one-storey  buildings  for  wash-houses,  &c,  on 
this  vacant  space.  He  did  not  consider  that  much  harm  would 
attach  to  such  a  practice,  but  said  there  was  already  a  sliding 
scale  of  a  certain  kind,  and  he  urged  that  it  would  be  better  to 
say  that  10  feet  must  always  be  left  free  at  the  rear,  and  then 
draw  an  angle  of  45°  within  which  limit  the  builder  could  do 
what  he  liked.  That  is  the  one  and  only  means  of  laying  down 
the  height  of  a  building  in  a  way  that  is  equitable  in  all  cases. 
That  was  the  clause  of  the  original  Bill.  Since  that  Bill 
became  law  I  have  gone  over  slums  in  Liverpool  that  were 
re-constructed  under  the  original  rule.  I  do  not  believe  that 
there  is  an  architect  present  if  he  were  to  go  and  sec  these 
buildings  as  they  are  who  would  not  admit  that  these  buildings 
are  as  close  together  as  buildings  ought  to  be  placed.  It  may 
be  sufficient,  but  it  is  not  greater  than  is  fair,  right,  and  proper. 
Parliament,  however,  thought  otherwise.  The  existing  law  is 
that  every  building  should  have  a  space  exclusively  belonging 
to  that  building  free  from  any  erection  above  the  level  of  the 
ground,  having  an  area  of  100  square  feet.  The  same  rule 
applied  to  a  big  hotel  as  to  a  small  cottage.  It  is  better  than 
nothing,  but  it  proved  wholly  inade(|uate.  The  Metropolitan 
Board  of  Works  in  1882  succeeded  in  getting  Parliament  to 
allow  that  the  space  should  be  a  depth  of  10  feet  extending 
throughout  the  whole  of  the  rear  of  the  building.  It  only  went 
np  to  450  feet  it  is  true,  but  this  was  a  great  advance  on  100. 
That  limit  covered  most  buildings,  but  the,  to  my  mind,  serious 
objection  is  that  the  Act  of  1882  allowed  buildings  all  over  the 
ground  floor. 
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Well  now  as  regards  buildings  erected  hereafter,  upon  streets 
laid  out  hereafter,  what  Parliament  has  given  us  is  thiis:  a  clear 
ground  space  of  ten  feet,  free  from  all  building,  and  extending 
throughout  the  whole  frontage.  They  then  give  us  the  angle 
of  63^°,  so  that  the  distance  from  the  rear  boundary  wall  to  any 
part  of  the  building  is  equal  to  half  the  height  of  the  building. 
Anything  you  put  beyond  the  ten  feet  must  be  built  withm 
this  angle.  This  has  the  same  fundamental  virtue  of  equity 
that  applies  to  any  angle,  but  it  does  not  give  as  much  space  as 
I  should  have  liked.  Still  the  result  works  out  not  so  very 
badly.  It  follows  that  the  buildings  abutting  upon  one  street 
will  be  separated  at  the  back  from  those  abutting  on  the  next 
street,  by  a  distance  equal  to  their  height.  That  will  be  the 
state  of  affairs  in  the  new  London.  When  we  come  to  the 
more  central  parts,  and  in  all  streets  made  prior  to  1895,  there 
is  the  ten  foot  distance,  but  like  the  Act  of  1882,  owners  are 
allowed  to  cover  the  ground  floor  with  buildings  up  to  the 
height  of  sixteen  feet.  Then  the  same  angle  of  63°  is  struck 
from  that  point,  and  conseouently  if  they  build  with  a  ten  foot 
limit  they  can  get  their  building  twenty  feet  above  the  flat  roof 
of  the  one  storey  addition.  I  admit  that  there  are  a  number  of 
streets  which  have  been  laid  out  so  close  together  that  it  would 
be  exceedingly  hard  upon  landlords  to  enforce  the  first  rule,  and 
this  second,  modified  rule,  is  better  than  the  present  law. 

We  go  still  further  than  this  in  the  endeavour  to  meet 
vested  interests :  if  a  man  has  old  buildings  on  his  land  he  may 
replace  them,  however  bad  they  may  be,  but  he  may  be  prevented 
from  making  them  worse  than  before,  hence  the  new  bill  will 
not  improve  old  sites.  Peoj)le  earning  25s.  or  30s.  a  week  may 
have  some  relief  even  from  this  clause.  We  have  these  woi'<u 
which  occur  in  the  41st  section  "except  in  the  case  of  dwelling 
houses  inhabited  or  intended  to  beinhabited  by  the  working  class. 
This  is  class  legislation  it  is  true,  but  if  you  are  in  the  unhappy 
position  of  being  the  promoter  of  a  bill,  the  goal  that  you  aim 
at  is  to  get  these  mystic  words  "royal  assent"  printed  on  the 
first  pa«je,  and  you  must  make  concessions  with  that  object  in 
view.  Beyond  motives  of  expediency  there  are  other  motives 
which  are  logically  or  legally  correct.  We  say,  the  ofiFender  in 
this  question  of  class  legislation  was  tlu»  Parliament  which 
passed  the  Housing  of  the  Working  Classes  Acts,  placing  these 
Duildings  in  a  different  category  from  those  of  the  people  who^ 
like  you  and  me,  only  work  without  belonging  to  tlie  working 
classes ;  Parliament  having  made  that  distinction  by  throwing 
here  in  liondon,  upon  the  County  Council,  and  elsewhere,  upon 
the  appropriate  authority,  the  imperative  duty  under  certain 
circumstances,  and   at  whatever  cost,  to  buy  out  unhealthy 
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dwellings  of  the  working  classes,  and  to  see  that  more  suitable 
buildings  are  erected  thereon.  And  the  Council  held  that 
Parliament  having  insisted  upon  that,  it  was  only  fair  that 
Parliament  should  give  us  the  power  to  say  to  owners  ^'you  shall 
not  make  any  more  of  these  slums  which  we  are  compelled  to 
buv  up  afterwards  and  pull  down."  I  think  that  is  an  unanswer- 
able argument  to  the  objection.  It  is  evident  that  the  worst 
class  of  dwellings  will  usually  only  be  erected  for  these  people 
who  can  pay  but  small  rents.  Next,  after  the  downright  slums, 
comes  the  modem  **  mansions."  We  have  succeeded  in  dealing 
with  these  in  a  different  manner,  and  in  a  manner  which  I 
think  will  prove  effectual. 

Section  42  deals  with  the  erection  of  working-class  dwellinj^ 
not  abutting  upon  any  street  at  all,  i.e,^  built  upon  back  lan( 
When  you  cannot  conveniently  get  at  land  at  the  back  of  main 
streets,  it  has  become  the  practice  to  construct  large  blocks  of 
dwellings.  We  have  now  got  a  clause  which  compels  persons 
who  are  going  to  erect  such  ouildings  to  submit  their  plans  to 
the  County  Council.  There  is  a  limit  set  to  this.  I  take  the 
credit  of  having  put  that  limit.  We  are  not  allowed  to  raise 
the  standard  above  a  certain  point.  Clause  44  interests  the 
owners  of  large  estates.  Mr.  Cubitt  Nichols  pointed  out  to  us 
that  where  it  is  desirable  to  reconstruct  an  area  altogether,  to 
put  three  streets  where  there  were  formerly  five,  and  so  on; 
that  in  these  improvement  schemes  the  landlord  invariably 
considerably  improved  the  conditions  compared  with  what  they 
were  before.  liut  such  streets  might  be  held  to  be  new  streets, 
and  the  ground  might  be  of  such  great  value  that  it  would  not 
be  fair  to  oblige  the  owner  to  deal  with  the  land  as  though  he 
were  dealing  with  virgin  land  at  Tooting  or  Streatham.  This 
clause  allows  the  County  Council,  subject  to  his  submitting 
his  plans,  to  make  such  modifications  as  they  may  think  proper 
from  the  restrictions  which  might  be  legally  enforced,  and  I 
think  that  that  is  a  very  fair  concession.  The  great  landlord 
often  gives  us  for  nothing  a  scheme  fifty  per  cent,  better  than 
we  haa  before,  and  we  should  be  grateful  to  him. 

Now  as  to  Clause  45.  This  is  a  very  remarkable  Clause.  I 
had  no  reason  to  accuse  the  distinguished  Counsel  who  harried 
mc  in  Committee  with  being  asleep,  but  they  were  certainly 
asleep  when  this  particular  Clause  was  passed.  It  gives  no 
discretion  to  the  County  Council,  and  it  allows  no  appeal ! 
I  said  just  now  that  next  to  the  slums  the  blocks  of  modern 
mansions  were  the  worst.  They  are  the  worst  because  they 
have  so  little  space  about  them.  Take  a  given  area.  The 
builder  covers  nearly  the  whole  of  his  land,  and  endeavours  to 
get  light  and  air  by  ridiculously  small  shafts  or  internal  courts. 
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I  have  always  maintained  that  this  is  a  thing  that  ought  not  to 
be  allowed.  I  see  hei*e  to-night  a  medical  officer  of  healtl^ 
who,  I  believe,  dwells  in  a  house  of  this  kind,  which  he  con- 
siders is  a  model  of  insanitation. 

Now  we  have  provided  for  a  certain  proportion  between 
these  holes  and  the  size  of  the  building.  We  insist  upon  the 
admission  of  air  from  the  bottom.  Further,  we  say  no  habit- 
able room  shall  be  constructed  looking  into  such  a  court,  unless 
such  court  shall  be  equal  in  width  to  one-half  it-s  height  (or 
depth).  We  give  them  in  the  ground  floor,  but  we  say  yon 
shall  not  run  the  building  up  higher  than  twice  the  width  of 
the  court,  measured  from  the  window-sills  of  the  first  floor. 
Of  course,  if  you  use  these  courts  merely  for  ventilating  water- 
closets,  larders,  and  the  like,  as  these  are  not  habitable  rooms 
within  the  meaning  of  the  Act,  this  clause  would  not  operate ; 
we  say  it  is  not  right  to  put  even  domestic  servants  m  sach 
rooms.  We  have  even  gone  a  step  further :  There  is  a  pattern 
of  dwelling  in  London  which  may  be  described  as  the  **  comb  '* 

fattern.  It  consists  of  a  pectinated  building,  in  which  a  long 
rentage  has  sprouting  out  from  the  rear  a  number  of  back 
buildings  joining  with  the  main  building  at  a  right  angle.  Yon 
will  see  that  by  this  arrangement  the  lower  rooms  where 
the  angles  join  can  have  little  chance  of  light  and  air.  Yet 
remember,  this  is  a  plan  constantly  adopted  in  the  construction 
of  artizans'  dwellings.  Where  it  is  a  lar^  house  and  the 
people  can  move  about  from  room  to  room,  it  does  not  matter 
so  much,  but  where  they  are  fixed  to  these  one  or  two  roomSi 
the  conditions  are  obviously  very  unfavourable  to  health.  Here 
we  have  a  similar  rule  to  the  other.  The  builder  is  not  allowed 
to  construct  these  courts  of  such  a  proportion  that  their  width 
would  be  less  than  one-half  their  depth.  This  means  that  yon 
will  get  jx?rhaps  one  block  less  in  such  a  building,  but  it 
ensures  a  semblance  of  sufficiency  of  light  and  air  throughout. 

I  shall  not  go  into  questions  of  corner  plots  and  things  of 
that  kind,  but  I  will  mention  one  matter  more  in  reference  to 
the  height  of  buildings.  The  new  Act  does  not  deal  with  the 
question  of  height  in  the  beautiful  symmetrical  way  that  the 
original  Bill  did,  but  we  have  touched  it  in  three  points :  (I) 
The  limiting  angle  at  the  rear ;  (2)  W^hen  the  County  Conncil 
asked  for  a  limit  of  70  feet  for  the  height  of  the  eaves  in  1890, 
they  were  opposed  by  a  certain  important  institution,  and  the 
height  was  altered  to  90  feet.  Subsequently  the  said  instita- 
tion  met  us  and  agreed  to  a  75  foot  limit.  The  new  law  differs 
from  the  old  in  tnis  small  respect :  That  whereas  a  building 
commenced  before  the  31st  of  this  month  can  be  erected  toil 
height  of   90  feet,  if  commenced  after  that  date  it  will  be 
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limited  to  80  feet.  (3)  There  is,  however,  another  limitation 
in  another  part  of  the  Act  Some  architects  grumble,  but  I  do 
not  think  they  have  much  to  grumble  at.  There  was,  once 
upon  a  time,  a  man  who  wanted  to  build  a  mews.  Mews  we 
always  consider  to  be  inhercntly  unhealthy,  and  we  have  always 
insisted  that  a  mews  must  be  as  wide  as  a  street.  This  man 
was  only  going  to  make  his  20  feet  wide.  We  said  he  might 
do  so  if  his  buildings  did  not  exceed  20  feet  in  height.  So  far 
so  good ;  but  he  proceeded  to  construct  what  he  called  a  roof 
containing  two  more  storeys.  It  was  merely  a  slightly  slanting 
wall.  Vfe  have  got  him  now  under  Section  71,  which  says 
that  no  part  of  a  roof  except  a  spire  shall  exceed  an  angle  of 
75  degrees.  We  throw  the  roof  m,  in  measuring  height,  but  if 
so  it  must  be  a  genuine  roof. 

Section  69  insists  on  the  ventilation  of  staircases  in  large 
buildings,  and  Section  70  for  the  first  time  in  London  legis- 
lation (Dorrowed  from  the  model  bye-laws  of  the  Local  Govern- 
ment Board)  insists  on  all  inhabited  rooms  having  windows  of 
sizes  proportionate  to  the  rooms. 

Section  70,  sub-section  E,  provides  that  rooms  over  stables 
shall  have  such  construction  of  floor  that  emanations  from  the 
stables  below  cannot  get  into  the  rooms  above. 

Section  97  very  indirectly  touches  upon  health  matters,  but 
it  does  so  in  some  parts  of  London.  That  is  the  clause  limiting 
the  method  in  which  you  may  stack  timber  and  firewood.  We 
say  that  if  a  man  stacks  timber  on  the  fore-court  of  his  pre- 
mises he  must  dress  back  to  the  general  line  of  buildings. 

I  have  now  come  to  the  end  of  my  programme,  and  I  shall 
be  glad  to  explain  any  matter  which  I  may  have  left  in  doubt. 
Those  of  you  who  are  practically  concerned  with  public  health 
will  I  think  see  that  at  all  events  whatever  else  may  be  said  of 
the  London  Building  Act  it  is  a  very  important  measure.  Per- 
sonally, and  this  is  an  opinion  founded  on  experience  gained 
years  ago,  I  think  this  is  a  more  important  sanitary  measure 
than  any  passed  hitherto  for  London.  Most  public  health 
legislation  deals  with  things  which  are  more  or  less  temporary 
in  their  nature,  but  the  bad  laying  out  of  a  town,  the  con- 
stmction  of  the  streets  which  are  too  narrow,  of  buildings 
which  are  too  lofty  or  too  close  together,  are  ills  which  are 
practicallv  irremediable.  Therefore  a  measure  designed  to 
prevent  the  occurrence  in  a  city  of  such  evils,  is  a  measure  of 
the  very  first  importance.  Anyone  who  has  seen  the  slums  of 
Liverpool  will  see  what  a  gigantic  evil  arose  from  that  city 
expanding  at  an  unparalelled  rate  at  a  time  when  there  w:is 
no  sanitary  supervision,  and  he  will  know  the  evil  inheritance 
that  has  fallen  upon  Liverpool.     He  will  see  on  the  other  hand 
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the  great  activity  of  the  Municipality  of  Liverpool  in  striving 
to  remedy  these  evils.  But  at  what  a  cost  to  the  ratepayers^ 
all  for  the  M^ant  of  sanitary  legislation!  Liverpool,  however, 
has  now  a  better  building  code  than  even  London  will  have  in 
1895. 


Mr.  W.  GoLDSTEAw  (Building  Surveyor,  Liverpool)  said :  London 
is  to  be  warmly  congratulated  upon  obtaining  such  a  very  beneficial 
measure  as  the  new  Building  Act,  and  the  County  Council  is  to  be 
equaUy  congratulated  on  having  such  a  Chairman  of  the  Building  Act 
Committee.  As  we  have  long  been  in  the  habit  of  speaking  of  Gross's 
Acts  and  of  Torrens's  Acts,  &c.,  it  seems  only  right  and  natural 
that  in  years  to  come  we  should  allude  to  this  as  the  Longstaft  Act. 
He  should  like  to  express  a  confident  opinion  that  the  Bill  as  origi- 
nally introduced  was  better  than  the  Act  as  now  finally  passed ;  not 
better  in  point  of  form,  because  he  was  sorry  to  say  it  was  never 
good  in  this  respect,  but  in  regard  to  the  matter  of  it.  For  an  illus- 
tration he  said  he  would  not  travel  further  than  the  Section  which 
deals  with  the  question  of  angle.  He  thought  it  was  better  with 
the  proposal  for  a  limiting  angle  of  45^  than  with  a  compromise  of 
63.^^,  speaking  more  particularly  of  the  regulation  as  it  would  have 
applied  to  dwelling  houses.  He  thought  that  as  it  does  actually 
apply  under  the  Act  to  all  domestic  buildings,  perhaps  this  was  wr 
compromise  ;  but  he  could  not  help  thinking  that  if  the  angle  of  46** 
had  been  retained  as  applicable  to  dwelling  houses,  and  the  other 
angle  had  been  applied  to  domestic  buildings,  or  some  of  them,  the 
regulation  would  have  been  better  than  it  is.  Being  a  compromise 
it 'has  this  drawback,  that  the  regulation  as  it  now  stands  applies  to 
some  cases  in  which  it  need  not  in  fairness  have  applied.  The  defini- 
tion clauses  are  highly  important  as  bearing  on  this  question.  Take 
a  workshop  100  by  50  by  30  feet.  Such  a  workshop  must  have  an 
open  space  throughout  the  rear.  This  may  sometimes  seem  a  hardship; 
and  he  would  have  felt  inclined  to  say  that,  in  such  a  case,  asking  for 
an  opcm  space  along  the  back  of  the  workshop  was  needlessly  severe  ; 
yet  it  is  a  necessary  outcome  of  the  section  as  it  stands. 

Dr.  liONGSTAFF:  It  would  pn)bably  come  under  the  workshop 
class,  and  so  be  exempt. 

Mr.  GoLDSTRAW :  Then,  with  regard  to  the  question  of  the  45® 
angle.  When  he  was  last  in  London,  walking  on  the  Embankment  he 
noticed  at  the  end  of  a  street  running  down  from  the  Strand  a  block 
of  buildings  cut  ofE  behind  at  the  angle  of  45®,  apparently  for  the 
purpose  of  avoiding  a  question  of  light  and  air  to  the  buildings  at 
the  rear.  They  did  not  appear  to  be  at  all  damaged  by  the  restric- 
tion; the  oilices  were  very  light,  and  they  were  exceedingly  ingeniously 
constnicted.    It  seemed  to  him  that  if  this  kind  of  architecture  were 
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generaUy  adopted,  it  would  not  lead  to  an  ugly  style.  If  it  was  not 
an  overwhelming  hardship  to  have  to  cut  off  the  building  at  an 
angle  to  avoid  htigation  with  the  neighbours,  it  would  not  be  a  very 
great  hardship  if  it  were  curtailed  to  the  same  extent  to  comply 
with  the  London  Building  Act. 

Mr.  H.  P.  BouLNOis  (City  Engineer  of  Liverpool)  thought  that  it 
was  a  pity  that  this  otherwise  admirable  Act  is  not  more  of  a 
oonsolioation  Act.  It  is  a  ^t,  as  Dr.  Longstaff  has  said,  that  the 
provinces  have  undoubtedly  been  ahead  of  the  Metropolis  in  all 
sanitary  measures;  but  nearly  all  the  London  Building  Acts  were 
originally  passed  under  the  influence  of  the  panic  caused  by  the 
great  fire  of  London,  and  therefore  they  contain  a  great  many  con- 
stmctive  clauses  which  hamper  builders  and  holders  of  property,  but 
do  not  touch  upon  the  great  sanitary  questions  which  have  since  so 
much  occupied  the  attention  of  the  country.  A  point  on  which 
he  was  opposed  to  Dr.  Longstaff  was  the  question  of  carrj'ing  the 
party  wall  through  the  roof.  He  looked  upon  that  as  an  unneces- 
sary and  harassing  measure,  and  if  these  and  other  similar  provisions 
were  taken  out  and  more  sanitary  provisions  put  into  it,  he 
thought  the  Act  would  have  been  greatly  improved.  This  Bill  was 
heartily  supported  by  Medical  Officers  of  Health  and  other  sanitary 
medical  men,  but  did  not  receive  the  support  that  it  should  have 
received  from  the  architects  as  a  profession  in  the  Metropolis.  He 
supposed  they  felt  that  the  interests  of  their  clients  as  owners  of 
property  required  to  be  protected.  With  regard  to  the  proposed 
area  to  be  left  in  front,  the  Bill,  as  he  understood  it,  does  not  in  any 
way  confiscate  the  property  of  owners.  With  regard  to  the  area 
at  the  back,  he  agreed  that  it  was  a  pity  that  the  45^  was  not 
accepted  as  to  dwellings,  and  after  that  modifications  might  have 
been  made  in  respect  of  every  other  building.  In  this  way  the 
supposed  hardship  of  the  angle  of  45^  would  not  have  been  felt.  On 
the  Question  of  area  at  the  rear  of  dwelUng  houses,  he  had  had 
sufficient  experience  with  regard  to  this  spaci^  to  say  that  it  is  in- 
expedient to  have  too  much  area  at  the  ground*  level.  It  is  often 
misused  and  becomes  a  receptachi  for  rubbish  of  every  description ; 
bat  this  idea  of  an  angle  of  45^  gives,  as  it  were,  a  plane  of  space 
on  every  storey,  and  this  space  increases  as  you  go  up.  He  would 
like  some  explemation  in  n^ference  to  this  peculiar  angle  of  63^^. 
Perhaps  Dr.  Longstaff  would  enlighten  him  on  tlu^  sanitary  reasons 
that  led  to  this  angle  being  chost^n. 

Dr*  LoNOBTAFF:  The  angU^  of  63^*^  is  the  angle  whose  tangent 
corresponds  to  2.  It  is  beyond  question  the  angle  of  all  angles  which 
the  unskilled  mechanic  can  apply  with  a  foot  rule. 

Mr.  BouLirois  (continuing) :  Section  49,  with  regard  to  the  height 
of  chapels  and  churches,  might  advantageously  have  included 
guometers;  they  are  sometimes  carried  up  to  a  great  height  excluding 


220  SANITABT  ASPECTS  OF  LONDON  BUILDING  ACT,  1894. 

light  and  air,  and  he  did  not  find,  anything  in  the  Act  to  prevent 
that.  He  heartily  congratulated  Dr.  Longstaff  upon  the  success  of 
his  labours  in  carrying  through  this  Bill. 

Dr.  L.  Parkes  (London):  As  to  the  utility  of  such  an  Act  anyone 
who  walks  about  London  must  be  perfectly  convinced.  New 
buildings,  in  many  instances  were  being  raised  to  double  the  height 
of  the  old  buildings;  and  many  of  the  principal  streets  for  some 
years  past,  had  been  steadily  deteriorating  as  regards  light  and  air. 
The  L.  C.  C.  had  done  a  great  work  in  carrying  through  so  laige 
a  measure  as  this  Act.  Dr.  Parkes  endorsed  everything  that  via 
said  with  regard  to  lofty  blocks  of  mansions,  so  many  of  which  had 
been  built  of  recent  years.  In  some  instances,  inner  rooms  were 
Uglited  from  narrow  shafts  measuring  not  more  than  seven  or  eight 
feet  across,  and  perhaps  eighty  feet  in  height;  and  it  was  not 
uncommon  for  servants  to  have  to  live  in  rooms  lighted  and 
ventilated  entirely  from  these  shafts.  Inasmuch  as  servants  were 
indoors  most  of  the  day,  the  want  of  light  and  air  in  the  sleeping 
chamber  was  likely  to  be  especially  prejudicial.  Jf  these  shafts  were 
only  used  for  ventilating  closets  and  larders  there  would  not  be  so 
much  to  which  exception  could  be  taken,  though  he  did  not  admit 
that  it  was  desirable  to  have  larders  ventilated  from  the  same  shaft 
which  gave  air  to  the  W.C.s.  It  was  truly  ridiculous  that  in  the 
past,  buildings  should  have  been  allowed  to  have  been  erected,  some 
of  the  rooms  of  which  medical  officers  of  health  have  declared  to  be 
unfit  for  human  habitation.  Jn  some  districts,  such  buildings  have 
been  run  up  despite  the  protests  of  the  M.  O.  H.,  who  was,  however, 
unable  to  intervene  until  they  were  finished  and  ready  for  occupar 
tion. 

Mr.  Edwin  T.  Hall  (London)  protested  against  the  assertion 
that  architects  did  not  support  the  Act.  That  was  not  a  fact.  The 
Koyal  Institute  of  British  Architects  did  their  best  to  make  the  Act 
the  best  possible.  What  they  did  was  more  than  that.  They  were 
h(i  thought  tlie  original  cause  of  this  Bill  being  brought  forward  at 
all.  The  late  Government  in  1887  produced  a  Bill  for  the  consoli- 
dation of  all  the  Building  Acts  in  London,  and  wrote  to  the  Institute 
of  Archit(^cts  for  suggestions.  The  Institute  n»plied  advising  that 
the  Acts  should  be  at  the  same  time  amended,  and  they  appointed  a 
Committee  not  only  to  consider  the  consolidation  but  to  draft  a 
satisfactory  amended  Bill.  It  is  to  the  credit  of  the  County  Council 
and  Dr.  Longstaff  that  tliey  took  up  the  subject  and  brought  it 
to  a  successful  issue.  The  Institute  gave  them  every  assistance, 
furnished  tlu?m  with  their  own  draft,  and  were  in  constant  corre- 
spondence with  them,  their  sole  object  being  to  get  the  best  Bill  from 
a  practical  point  of  view.  It  is  a  fact  that  the  Institute  of  Archi- 
tects was  obliged  to  oppose  certain  portions  of  the  Bill,  but  this  was 
only  to  make  it  more  perfect.  We  must  not  forget  that  the  Bill  as 
drafted  was  very  confiscator}-^  in  many  of  its  clauses.  It  insisted 
that  every  housi?  after  destruction  or  pulling  down  should  be  set 
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back  20  feet  from  the  centre,  but  there  are  over  30  miles  of  streets 
in  the  city  of  London  less  than  30  feet  wide,  and  it  would  have 
involved  twenty  millions  of  pounds  loss  to  the  owners,  not  of  the 
land  only,  but  the  ratepaying  owners  of  the  houses,  to  carry  this 

E revision  into  operation.  That  has  been  removed  from  the  Act,  and 
e  maintained  that  under  these  circumstances  the  Institute  of  Archi- 
tects were  justified  in  opposing  the  clause.  They  were  anxious  to  get 
an  Act  for  the  benefit  of  the  whole  community  with  due  regard  to 
private  interests.  It  is  regretable  that  the  Act  does  not  contain 
any  provision  dealing  with  the  drainage  uithin  the  curtilage  of  the 
builcung.  It  is  true  that  power  is  given  under  another  Act,  but  the 
juriBdietion  is  different.  As  to  the  difficulty  of  interpretation,  it  is 
of  course  very  difficult  when  a  clause  has  been  cut  about  and  altered 
line  by  line  and  word  by  word  in  a  committee  room  of  the  Houst^  to 
make  it  comprehensible.  That  is  not  the  fault  of  those  in  charge  of 
the  Bill.  There  is  one  other  point  as  to  interpretation,  and  that  is 
that  the  definition  of  inhabited  room  in  this  Act  difiers  from  that  of 
the  Public  Health  Act  passed  only  three  years  ago,  and  this  he 
thought  was  regretable.  It  was  proposed  to  have  a  separate  detini- 
tion  for  rooms  m  which  people  pass  the  day  but  not  the  night,  and 
that  would  have  been  an  improvement,  if  it  had  been  possible.  The 
great  feature  claimed  for  the  Act  is  the  angle  in  Section  41.  One 
gentleman  has  said  that  it  would  have  been  much  better  to  have  an 
angle  of  45^,  but  as  originally  proposed  this  would  have  applied  to 
every  building  in  London,  not  only  houses,  but  warehouses,  shops, 
and  offices,  and  the  effect  would  have  been  to  sacrifice  an  amount  of 
property  which  could  hardly  be  estimated  in  figures.  "With  regard  to 
nouses  in  the  suburbs  it  might  be  reasonable  enough,  but  the  Insti- 
tute had  to  deal  with  the  Bill  as  they  found  it,  and  so  opposed  it. 
There  ought,  we  are  told,  to  have  been  an  area  at  the  back  free  down 
to  the  ground.  He  put  it  to  them  as  men  conversant  with  Ixjndon, 
if  in  the  case  of  a  shop  vrith  no  living  rooms  beneath,  wiien*  a 
ground  floor  is  not  carried  over  the  back  area  this  does  not  bo(;oine 
a  refuge  for  rubbish  ?  It  is  much  better  that  the  small  area  should 
be  made  into  a  show  room  than  a  dust-liole.  Under  existing  Acts 
it  was  said  that  450  square  feet  was  the  maximum  at  the  back  of  a 
building,  and  that  as  a  fact  gave  you  10  feet  between  the  building 
and  the  rear  fence.  That  is  not  so,  for  there  was  nothing  to 
prevent  your  making  part  of  your  building  right  up  to  the  fenco. 
The  Institute  of  Architects  suggested  that  the  10  feet  should 
be  carried  the  whole  width  of  the  building  and  not  to  the  ground 
floor  only  but  also  to  the  basement  if  there  were  any  dwelling 
rooms  there.  As  to  the  rear  outline,  he  thought  the  enacU^d  anglt^ 
of  6d|^  is  a  fair  and  reasonable  compromise,  having  regard  t^) 
the  immense  value  of  land  in  London.  With  regard  to  exceptions 
in  fiivour  of  the  working;  classes  the  legislature  has  laid  down 
the  principle  that  dwellings  intended  fur  their  ut^e  should  be 
treated  on  different  grounds  from  those  erected  for  persons  who 
are  more  free  agents.  Labourers  have  to  live  in  whatever  is  pro- 
vided for  them  close  to  their  work,  while  ordinary  individuals  can 
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go  and  live  in  the  suburbs  if  they  think  fit,  and  therefore  do 
not  need  any  protection.  Dr.  Farkes  wss  undoubtedly  right  in  his 
remarks  as  to  the  mean  little  shafts  in  the  modern  mansions,  bat 
there  is  another  shaft  which  is  not  mentioned.  With  regard  to  the 
question  of  the  height  of  buildings,  Dr.  Ix)ngstaff  was  in  'error  in 
ascribing  the  90  feet  of  the  County  Council  General  Powers  Act  of 
1890  to  the  action  of  the  Institute  of  Architects.  He  had  the  honour 
of  representing  the  Institute  of  Architects  in  Parliament  on  that 
Bill,  and  what  happened  was  this :  we  had  proposed  75  or  80  feet, 
but  the  other  opponents  got  90  feet,  because  it  was  found  that 
the  handsome  mansions  erected  in  recent  years  on  the  Grosvenor 
Estate  were  in  parts  nearly  85  feet  high,  and  it  was  for  this  reason 
that  the  Committee  consented  to  90  feet.  Dr.  LongstafiE  does  not 
refer  to  the  damp-proofing  of  the  underground  rooms,  but  in  1891  a 
very  important  sanitary  improvement  was  obtained  by  providing  that 
not  only  were  the  floors  of  basement  rooms  to  be  protected  from  the 
uprising  of  damp  and  ground  air,  but  also  that  the  walls  of  such 
rooms  should  be  similarly  made  damp-proof.  That  was  obtained  on 
the  representation  of  the  Institute  of  Architects.  In  conclusion,  he 
desired  to  bear  my  testimony  to  the  important  services  rendered  by 
Dr.  Longstaff  to  the  public,  in  carrying  through  this  most  important 
and  beneficial  Act,  a  task  most  arduous  and  deserving  of  our  warmest 
'  recognition. 


Prof.  Banister  Fl£tcu£R  (London)  said  he  should  hke  to  know 
what  is  the  meaning  of  Clause  45,  as  to  the  adequate  provision  for  the 
ventilation  of  courts  by  means  of  a  "communication**  at  the  lower  end 
of  it.  What  is  the  communication  to  be?  He  supposed  some  would 
use  a  tube,  but  possibly  Dr.  Longstaff  would  tell  us  what  the  Council 
had  in  view  in  putting  these  words  in ;  because  they  certainly  are 
not  clear  as  to  what  is  the  kind  of  communication  required.  Another 
point  he  would  call  attention  to  was  the  taking  of  the  angle  from 
the  sill  of  the  window  to  regulate  the  height  of  court.  That  does  not 
seem  wise.  In  fact  it  is  a  G;reat  pity,  because  the  line  being  taken 
from  the  sill,  the  builder  wul  be  tempted  to  get  his  light  in  width, 
in  order  to  raise  the  sill,  and  thus  the  lower  part  of  the  room  will  be 
dark.  As  to  the  diagonal  line,  he  thought  that  this  would  lead  to  a 
great  amount  of  bad  building.  You  can  go  up  a  number  of  storeys, 
and  everyone  of  your  back  rooms  will  be  set  back  upon  girder  after 
girder  or  sloped  back  with  all  the  objections  of  dormer  windows  on 
every  floor.  With  regard  to  Section  13,  sub-section  15,  upon  which 
Dr.  Longstaflt  has  laid  so  much  stress,  he  would  like  to  point  out  what 
it  appears  to  him  the  injustice — supposing  houses  require  re-build- 
ing as  Dr.  LongstafE  has  pointed  out,  and  assume  that  on  one  side  of 
the  street  are  houses  occupied  by  the  working  classes  the  owTier  of 
such  houses  will  be  forced  to  re-build  limited  in  height  to  the  width 
of  the  street,  whilst  the  owner  on  the  other  side,  if  his  houses  are  not 
occupied  by  the  working  classes,  can  go  to  a  very  much  greater  height 
and  gain  an  unfair  advantage.     If  the  operation  of  the  Act  could  be 
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so  limited  so  as  to  give  equal  justice  to  all,  he  thought  it  would  add 
to  the  great  merit  of  this  great  labour. 

Mr.  W.  W.  Bbuce  (London  County  Council)  said  that  many  of 
the  sanitary  clauses  of  this  1894  Act  may  be  taken  to  be  the  necessary 
corollary  and  sequel  of  the  previous  health  legislation,  which  has 
been  referred  to  several  times  this  evening.  If  we  had  tried  to 
incorporate  in  this  Bill  any  portion  of  the  Public  Health  (London) 
Act,  1891,  as  has  been  suggested,  it  is  highly  probable  that  you  would 
not  have  seen  this  Bill  on  the  statute  book.  The  supervision  of  the 
<»rrying  out  of  the  Housing  of  the  Working  Classes  Act,  and  also  of 
the  Public  Health  (London)  Act,  1891,  and  in  some  cases  the  actual 
carrying  out  of  the  Acts  rests  with  the  committee  of  the  County 
Council,  of  which  he  was  vice-chairman,  and  it  was  in  the  day-to- 
day working  of  this  committee  during  the  last  few  ye^irs  that  the 
necessity  of  these  sanitary  clauses  in  the  new  Act  was  demonstrated. 
Very  much  of  the  value  of  these  two  Acts  was  entirely  negatived  by  the 
old  and  very  bad  Building  Acts.  One  or  two  illustrations  will  show 
how  they  hampered  the  Committee.  Dr.  LongstafE  has  referred  to 
that  large  unh^thy  area  of  Bethnal  Green  which  the  County  Council 
has  been  clearing,  and  which  contained  fifteen  acres  of  narrow  slums. 
There  were^6,700  people  upon  this  area  and  69  different  sets  of 
freeholders.  The  claims  amounted  to  £457,000  and  were  settled 
for  £266,000,  the  actual  loss  to  the  rate-payers  of  London  being 
£280,000  for  clearing  away  that  insanitary  area.  The  death-rate 
in  that  area  was  up^^-ards  of  40  per  1000.  What  struck  the 
Committee  most  of  all  was  that  whilst  they  were  spending  this 
money  there  were  other  unhealthy  areas  in  London  actually  being 
constructed,  which  they  might  be  called  upon  to  destroy.  There  are 
in  some  parts  long  parallel  alleys  varying  from  nine  to  twelve  feet 
wide,  having  on  either  side  little  two-storey  houses,  very  old  and 
completely  worn  out,  and  the  leases  of  which  have  run  out.  Under 
the  Housing  of  the  Working  Classes  Act  they  were  being  closed,  but 
under  the  M  Building  Acts  there  was  nothing  to  prev(»nt  the  specu- 
lative builder  building  houses  in  these  alleys  to  the  height  of  90  feet. 
He  would  certainly  go  much  higher  than  the  present  two  storey  build- 
ings without  widening  the  alleys.  Just  look  what  that  means.  This 
is  a  clause  in  the  Housing  Act.  It  says  that  '^  where  it  is  shown  that 
the  narrowness,  closeness,  or  bad  arningement  of  streets  or  houses 
within  such  area,  or  the  want  of  light,  air,  or  ventilation  are  dangerous 
or  injurious  to  the  health  of  the  inhabitants,"  it  is  the  duty  of  the 
Council  to  clear  that  area  at  the  public  expense,  to  pay  compensation 
to  the  owners  and  occupiers,  and  after  having  reduced  it  to  bare  land 
to  reconstruct  streets  with  proper  dwellings,  so  that  whilst  they  were 
acquiring  one  insanitary  area  for  clearance  purposes,  these  other 
areas  were  being  built  elsewhere  which  actually  came  under  this  very 
daose,  and  they  could  be  called  upon  to  destroy  houses  that  were 
being  built  strictly  in  accordance  with  the  Building  Act  then  existing. 
On  pointing  this  out  to  the  Building  Act  0)mmittee,  the  result 
the  introduction  of  these  sanitary  clauses  into  the  Bill.     If  we 
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take  the  case  of  dwelliog-houses  the  Housing  of  the  Working  Classes 
Act  requires  that  any  house  uniit  for  habitation  shall  be  dosed  by 
the  magistrate,  and  under  cert'Uin   conditions  a  demolition  order 
should  be  obtained  for  it.    But  the  Building  Act  allowed  that  bouses 
so  closed  might  be  rebuilt  in  an  even  more  insanitary  condition  than 
those  pulled  down.     There  are  many  courts  in  South  London  where 
the  houses  are  built  against  commercial  buildings,  with  uo  back  yard 
or  back  windows.    A  family  is  hving  in  every  room,  the  water-closet, 
laundry,  &c.,  is  in  the  basement,  and  you  may  imagine  the  result  of 
the  eitiuvia  going  up  through  the  house,  there  being  no  through 
ventilation.      If  we  closed  these  buildings,  the  old  Building  Act 
allowed  them  to  be  put  up  again  even  worse  than  before,  because 
they  could  be  built  much  higher.     This  shows  the  importance  of 
those  clauses  which  require  a  space  of  150  square  feet  at  the  back  of 
dwelling  bouses  and  10  feet  depth  from  the  front  to  the  rear  of  such 
space,  which  increases  in  depth  as  the  height  of  the  house  increases. 
If  we  go  from  these  old  houses  to  those  quite  recently  put  up,  you 
will  find  there  are  blocks  of  urtizans*  dwellings  five  storeys  ana  more 
in  height,  with,  in  some  cases,  only  six  feet  between  the  back  wall  of 
the  bouse  and  warehouses  60  or  more  feet  high  ;   those  were  built  in 
accordance  with  the  old  Building  Act.     There  are  even  worse  cases 
than  that.     In  one  case  a  man  has  managed  so  cleverly  that  he  has 
only  left  three  feet  free  behind  a  block  of  dwellings,  and  has  covered 
that  space  wdth  a  balcony  of  three  feet,  so  tliat  if  the  owner  of  the 
neighbouring  land  had  put  up  a  back  workshop,  as  he  was  entitled  to 
do,  all  light  and  air  would  have  been  excluded  altogether ;   he  had 
made  up  his  100  feet  by  leaving  spaces  at  the  side  of  the  building. 
He  had  also  pulled  down  two  old  houses  and  put  up  one  big  block  on 
the  site  of  the  two,  and  still  only  had  to  leave  the  100  foot  space. 
These  cases  coming  before   us  one  after  another,  showed  us  the 
necessity  of  getting  the  old  Building  Act  altered,  and  on  that  account 
we  urged  upon  our  friend,  Dr.  Longstaff,  to  undertake  this  great  work. 
We  have,  however,  not  yet  reached  the  bottom  of  tlie  difficulty. 
There  is  another  question  which  should  claim  your  attention  and 
serious  consideration  as  a  Sanitary  Institute,  viz.,  that  in  many  of 
these  areas  you  cannot  destroy  the  houses  and  put  back  under  sani- 
tary conditions  the  same  number  of  people  on  the  ground  as  those 
you  have  displaced.    The  problem  is — what  are  you  to  do  with  the 
balance  of  people  whom  you  cannot  put  back  on  the  ground?    "Work- 
men, when  proper  means  of  conveyance  are  provided,  will  live  outside 
London.     You  can  see  tliis  at  Walthamstow  where  there  is,  com- 
pared with  the  central  districts,  an  ideal  condition  of  existence.     He 
thought  it  would  be  a  very  good  thing  on  the  part  of  this  Institute 
to  seriously  take  into  consideration  this  very  formidable  difficulty, 
and  to  try  to  devise  some  practicable  way  of  overcoming  it. 

Mr.  T.  Blashill  (Superintending  Architect  of  Metropolitan 
Buildings)  said:  We  have  to  prepare  ourselves  for  an  entirely  new 
state  of  things,  and  that  will  take  up  our  Christmas  holidays.  He 
was  not  80  satisfied  with  the  Act  as  periiaps  he  ought  to  be.     Any- 
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one  familiar  with  continental  cities,  whether  of  the  older  type 
or  of  the  new  type^  will  be  much  dissatisfied  with  it,  and  wiU 
listen  with  very  little  appreciation  to  such  remarks  as  fall  from  our 
architect  fiiends  as  to  hardship  upon  owners  in  respect  of  \iidth  of 
streets,  back  areas,  &c.  It  is  like  another  world  to  get  into  such  a 
city  as  Beriin,  where,  instead  of  streets  of  this  beggarly  width  of 
40  feety  jou  get  streets  150  feet  wide,  and  on  going  to  the  suburbs 
jovL  lose  the  street  in  the  horizon.  Some  of  the  witnesses  upon  the 
Bill  took  a  strong  view  as  to  the  non-necessity  of  carrj'ing  party 
walls  above  roofs.  He  had  no  opinion  on  the  subject,  but  listened  to 
those  who  had  an  opinion,  and  was  very  much  impressed  with  the 
evidence  of  Sir  Eyre  Shaw  and  with  that  of  the  present  chief  of 
the  fire  brigade.  They  gave  their  evidence  very  strongly  in  favour 
of  the  system.  What  he  wanted  to  know  was  the  experience  of  iire 
experts  when  there  was  no  party  wall.  In  every  large  continental 
city  that  he  knew  they  had  a  party  wall  where  a  party  wall  is 
Aecessary,  but  it  is  exceedingly  rare  to  find  two  houses  togetluT  of 
uxe  same  size,  as  here,  and  if  one  house  is  higher  than  another  the 
fire  cannot  easily  communicate. 

Dr.  LoNGSTAFF,  in  reply,  said :  Mr.  Boulnois  spoke  of  the  gaso- 
meter. This  was  not  a  building,  it  was  a  structure ;  it  was  not, 
however,  a  temporary  structure,  and  he  ^^'SLS  afraid  the  London 
Building  Act  did  not  touch  it,  unless  the  line  of  frontage  be 
exceeded.  Our  original  Bill  defined  both  "  building  "  and  "  struc- 
ture." But  the  legal  mind  has  a  horror  of  definitions,  and  conjured 
up  no  end  of  bogies  as  to  what  would  happen  if  we  defined  what 
was  a  building.  For  instance,  it  was  pointed  out  that  according 
to  our  definition  (drawn  up  by  the  Institute  of  Architects),  three 
sticks  stuck  in  the  ground  with  a  hat  upon  the  top  would  con- 
stitute a  building.  So  they  struck  out  the  definition,  and  we  are 
no  wiser  than  before.  Mr.  Boulnois  complains  that  this  volume 
does  not  contain  all  the  law  rt^lating  to  building  in  London,  but 
he  is  not  likely  to  get  it  in  one  volume  for  some  time  to  come. 
Dr.  Longstaff  objected  to  one  point  in  Mr.  Hallos  remarks.  We 
are  much  indebted  to  the  Institute  of  Architects  and  to  Mr.  Hall  as 
Secretary  of  their  Special  Committee,  and  shall  agree  that  a  gnmt 
deal  was  done  by  coming  to  as  many  agreements  as  possible  out  of 
court,  and  quite  100  clauses  were  thus  disposed  of;  but  when  he 
tries  to  claim  for  the  Institute  of  Architects  that  thev  initiated  the 
new  Building  Act,  that  the  Institute  set  the  (Tovemmeiil  right  when 
they  were  lagging  behind  there,  he  must  differ  from  hini.  He  (Dr. 
Longstaff)  was  appointed  in  1889  a  member  of  the  Building  Act  Com- 
mittee, and  withm  a  few  weeks  he  was  al^o  appointed  a  member  of  the 
8ub-Ck>mmittee  on  the  Building  Laws,  which  began  its  work  at  once. 
For  six  long  years  did  he  labour  on  this  Bill,  which  has  now  be- 
come law,  and  therefore  must  claim  precedence.  Mr.  Hall  complains 
that  originally  we  wished  to  set  back  all  buildings.  Mr.  Banister 
Fletcher  shows  what  injustice  may  arise  from  our  only  setting 
back  some  of  them;  we  must  set  one  objection  against  the  other. 
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As  regards  ventilation  of  courts,  the  Institute  and  the  Couni-il  were 
pretty  nearly  at  one  as  to  what  was  required,  and  the  Council  had 
very  precisely  fixed  what  was  meant  to  be  provided  in  the  way  of 
ventilation,  but  the  Committee  put  in  the  words  •*  adequate  ventila- 
tion," without  stating  that  the  Council  or  anyone  else  should  judge 
of  the  adequacy.  The  sill  of  the  window  objection  did  occur  to  the 
Council,  but  it  will  be  found  that  it  is  limited  in  its  operation  by 
other  clauses  in  reference  to  windows  of  habitable  rooms,  not  com- 
pletely but  to  a  large  extent.  It  was  thought  that  it  was  rather 
hard  to  measure  the  line  from  the  ground  floor  of  the  room  and  not 
to  give  in  these  three  extra  feet.  As  regards  the  space  and  the 
diagonal  line,  of  course  if  men  are  perverse  enough  to  do  so  we 
shall  have  some  interesting  structures,  but  the  diagonal  line  only 
limits  the  space  within  which  you  may  build,  and  as  a  matter  of 
economical  construction  in  the  great  majority  of  cases  it  will  pay  to 
make  such  sets-ofE  in  the  building  that  you  can  carry  your  walls 
straight  up.  The  Council  could  not  deal  with  these  very  extreme 
cases.  The  reply  to  Mr.  Hall  is  also  an  answer  to  Mr.  Bruce's 
criticism,  "  that  his  committee  urged  his  friend  Dr.  LongstafE  to  do 
this,"  but  his  friend  Dr.  LongstafT  had  his  Bill  in  a  very  advanced 
state  before  th^  wrging  began.  As  regards  the  two  sides  of  a  narrow 
street,  what  Prof.  Fletcher  said  is  very  true.  This  only  shows  the 
equity  of  the  universal  rules  of  the  original  Bill.  To  a  certain  extent, 
however,  he  has  unconsciously  exaggerated  the  bogey  he  has  raised, 
because  these  narrow  streets  occur  chiefly  in  very  small  properties, 
and  under  the  provisions  of  this  Act  it  will  not  profit  individual 
small  owners  to  make  reconstructions,  but  as  a  necessary  consequence 
people  building  on  such  property  will  have  to  deal  with  it  in  blocks 
of  some  size,  so  that  both  sides  of  the  street  will  probably  be  dealt 
with  at  the  same  time.  The  object  of  the  County  Council  was  to 
prevent,  as  Mr.  Bruce  put  it,  the  making  matters  worse  than  they 
are  now.  The  sensible  man  will  take  care  to  acquire  both  sides  of 
the  street,  and  so  be  able  to  make  the  best  use  of  the  land. 
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DRY  METHODS  OF  SANITATION. 

By  G.  V.  PooRE,  M.D.,   F.R.O.P. 
Read  at  Sessional  Meeting^  February  ISth^  1896. 


In  the  remarks  which  it  is  my  privilege  to  make  this  evening 
upon  *'  Diy  Methods  of  Sanitation/'  1  shall  endeavour  as  far 
as  possible  to  avoid  controversial  matters.  We  must  all  of  us 
admit  that  there  are  circumstances  which  may  compel  us  to  use 
dry  methods,  no  matter  what  may  be  our  predilections  or  pre- 
judices,  so  that  in  the  first  instance  I  will  ask  you  to  consider  the 
question  of  the  best  methods  of  carrying  out  dry  sanitation  in 
circumstances  where  it  is  an  absolute  necessity. 

We  have  come  to  think  that  there  can  be  no  cleanliness 
without  soap  and  water,  and  it  may  be  necessary  to  remind  you 
that  the  nomad  Arab  cleanses  himself  with  the  sand  of  the 
desert,  that  polished  floors  redolent  of  beeswax  and  turpentine 
are  at  least  as  wholesome  as  those  that  arc  scrubbed  and  have 
their  crevices  filled  with  a  soapy  slime ;  and  that  one  of  the 
best  ways  of  washing  a  flannel  shirt  is  said  to  be  to  hang  it  in 
the  sun  and  beat  it  thoroughly  with  a  stick.  Necessity  is  the 
mother  of  invention,  and  were  there  a  water-famine  to-morrow 
I  have  no  doubt  that  those  who  were  minded  to  be  cleanly 
would  somehow  manage  to  be  so. 

There  is  no  denying  that  dry  methods  of  sanitation  are,  in 
this  country,  where  water  is  plentiful,  far  from  popular.  Dwellers 
in  cities  want  to  be  rid  of  matters  which  have  no  value  for 
them  as  individuals,  and  the  luxury  of  having  a  scavenger  ^'  laid 
on,"  who  can  be  set  at  work  by  merely  turning  a  tap,  and  who, 
albeit  that  we  pay  handsomely  for  his  services,  does  not  hang 
about  to  be  "tipped,"  are  undeniable.  Then  again,  our 
scavenger  is  a  very  strict  teetotaller  and  never  strikes,  although 
occasionally  he  is  "  frozen  out."  Many  of  us  during  our  unpre- 
cedented frost  have,  so  to  say,  been  the  victims  of  ory  methods, 
and  of  *' water"  closets,  so  called,  on  the  principle  of  "  Lucus 
a  non  lucendo." 

But  let  us  pass  at  once  to  the  subject  on  hand :  — 

If  dry  methods  of  sanitation  are  to  be  successfully  carried 
out  it  is  necessary  to  bear  in  mind  the  principles  which  underlie 
them. 
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The  change  which  is  produced  in  excrement  when  mixed  with 
earth  whereSy  the  excrement  is  humified,  le.,  changed  to  some- 
thin^  which  is  indistinguishable  by  our  senses  from  ordinary 
garcien  mould,  or  humus,  is  due  to  the  action  of  fungoid 
organisms.  Some  of  these  belong  to  the  '* mould"  fungi^ 
such  as  penicillium  and  saccharomyces,  while  others  are  due 
to  the  schizomycetes  otherwise  known  as  bacteria,  bacilli  and 
micrococci. 

A  very  important  organism  or  class  of  organisms  in  this 
connection  are  those  which  bring  about  the  nitrification  of 
nitrogenous  matters,  whereby  they  arc  oxidised  and  made 
soluble  so  as  to  be  readily  absorbed  by  the  roots  of  growing 
plants.  I  prefer,  however,  to  use  the  word  humijication  m  place 
of  nitrification,  because  it  is  not  likelv  that  nitrification  is  the 
sole  change  which  takes  place,  and  it  is  at  least  highly  probable 
that  many  of  the  fungi  which  grow  in  nitrogenous  matter  play 
a  very  important  part  in  producing  fertility  and  in  feeding 
higher  plants.  The  intestines  of  animals  swarm  with  bacteria 
and  allied  bodies,  and  it  may  be  assumed  in  the  absence  of 
evidence  to  the  contrary  that  excrements  carry  with  them,  so 
to  say,  in  the  form  of  bacilli  and  bacteria,  bodies  which  help  in 
their  subsequent  humification. 

Which  of  us  has  not  noticed  the  excrement  of  a  dog,  evenly 
covered  with  exquisitely  graceful  stalks  of  fungus  as  with  a 
crop  of  erect  white  hairs.  The  greatest  of  all  human  observers 
must  have  noticed  this  for  he  makes  the  Queen  say  to  Hamlet : 

"  Your  bedded  hair,  like  life  in  excrements, 
Starts  up  and  stands  on  end/' 

Ordinary  humus  contains  such  organisms  in  countless  numbers, 
but  it  is  probable  that  when  excreta  are  mixed  with  sterile 
bodies,  such  as  ashes,  the  necessary  organisms  are  in  part 
supplied  by  the  excreta  themselves  or  possibly  gain  access  from 
the  air  around. 

In  order  that  humification  may  take  place  two  things  are 
necessary. 

1.  The  matter  must  be  tolerably  dry  —  absolute  dryness 
checks  the  process,  so  does  excess  of  moisture.  It  is  stated 
that  about  33  per  cent,  of  moisture  is  the  amount  with  which 
the  humifying  change  is  most  rapid. 

2.  The  access  of  air  is  necessary  because  the  organisms  which 
produce  humi 6 cation  are  aerobic,  and,  as  much  of  the  change 
consists  of  oxidation,  it  is  evident  that  the  free  access  of  air  is 
essential. 

With  regard  to  the  question  of  the  necessity  of  access  of  air 
I  may  mention  what  has  occurred  at  my  garden  at  Andover 
during  the  late  Autmnn,  1^94.     Those  of  you  who  have  read 
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my  little  book,  "  Essay  on  Rural  Hygiene,"  may  be  aware  that 
in  this  garden  human  excreta  have  been  systematically  buried 
superficially  for  the  last  ten  years.  Ordinarily  in  the  Simmier 
and  Autumn  (for  the  quickness  of  the  process  largely  depends 
upon  temperature),  humification  takes  about  three  weeks,  but 
this  year  when  the  rain  was  incessant  and  the  garden  so  to  say 
was  drenched  and  soaked,  the  process  has  taken  very  much 
longer,  and  by  turning  up  the  close  wet  soil  one  has  been  able 
to  iaentify  f cecal  matter  which  had  been  deposited  two  or  more 
months  previously.  The  reason  of  this  I  thmk  is  to  be  found  in 
the  fact  that  owing  to  the  rain  the  humus  had  become  close  and 
sticky  like  clay  and  every  mass  of  foecal  matter  had  become 
completely  enclosed,  one  miglit  almost  say  liemietically  sealed 
with  a  covering  which  in  consistence  t'esembled  an  impervious 
doughy  pudding  crust. 

Tnis  delay  in  the  Kumifving  of  excreta  in  an  exceptionally 
wet  season  is  of  great  interest,  and  it  must  be  borne  in  mind 
that  the  excreta  were  not  washed  out  of  the  soil  as  might  have 
been  expected,  but  were  stored  up  until  an  amelioration  of  the 
seasons  enabled  them  to  be  utilised.  It  should  be  remembered 
that  although  the  excremental  matter  was  plainly  recognisable 
by  the  eye  it  gave  off  no  foul  smell,  and  the  nose  could  oe  held 
quite  close  to  it  without  offence. 

Seeing  that  moderate  dryness  and  free  access  of  air  are 
essential  for  humification,  it  becomes  necessary  so  to  construct 
our  receptacle  that  these  ends  may  be  attained. 

This  end  is  not  attained  in  an  ordinary  pail  because  all  the 
urine  is  retained ;  there  is  an  excess  of  moisture,  and  the  mix- 
ture becomes  putrid  and  sloppy,  unmanageable  and  offensive. 

The  best  method  of  treating  excreta  is  to  allow  them  to  be 
deposited  in  the  "  dry  ditch,"  suggested  by  Mi\  Richardson  of 
Clifton,  and  of  which  a  figure  is  given  in  the  last  edition  of 
**  Rural  Hygiene."  In  this  arrangement  the  seat  is  raised  on 
two  or  three  steps,  and  the  excreta  are  caught  on  a  slightly 
sloping  concrete  floor;  the  excreta  are  freely  exposed  to  the 
lur,  and  the  urine  flows  away  down  the  slight  slope  and  is 
caught  by  an  absorbent  material,  of  which  the  best  is  garden 
humus. 

With  this  arrangement  no  putrefaction  takes  place.  It  is 
not  a  matter  of  much  practical  moment  whether  or  not  earth 
be  thrown  into  the  dry  catch  after  the  excreta,  because  the 
arrangement  ensures  that  offensiveness  is  reduced  to  a  minimum. 

If  earth  be  used  this  humification  will  go  on  in  the  vault 
itself,  and  the  longer  such  a  vault  is  used  the  better  it  will  act, 
always  provided  that  moderate  dryness  and  free  access  of  air 
is  ensured. 
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I  speak  with  great  confidence  as  to  the  success  of  this 
arrangement,  and  with  an  experience  of  two  yeai*s'  standing. 
With  a  dry  catch  of  this  kind  used,  let  us  suppose,  for  the 
lowest  class  of  property  and  with  daily  removal  of  the  excreta, 
the  bulk  and  weight  of  the  excreta  is  reduced  to  a  minimum  ; 
there  is  no  sloppiness  or  putrefaction.     Collections  and  trans- 

fort  are  easy,  and  the  work  is,  with  suitable  tools,  not  repulsive, 
f  we  adopt  the  estimate  of  Parkes  that  the  solid  excreta 
averages  for  both  sexes  and  all  ages  not  more  than  2^  ozs.  per 
diem,  then  the  household  of  five  persons  would  provide  con- 
siderably less  than  1  lb.  weight  per  diem. 

Now  a  dry  catch  may  in  country  places  be  used  with  the 
additions  of  dry  earth,  and  where  the  householder  has  a  garden 
he  can  have  no  difficulty  in  managing  everything  for  himself ^ 
and  must  be  little  better  than  an  idiot  if  he  allows  any  sanitary 
authority  to  rob  him  of  the  finest  manure  the  world  produces, 
the  excreta  of  the  "  paragon  of  animals,"  and  withal  the  most 
highly  fed. 

Where  the  sanitary  authority  is  responsible  for  the  disposal 
of  excrement  I  believe  it  will  be  found  more  economical  to 
carry  the  excreta  to  the  earth  than  to  take  the  earth  to  the 
excreta. 

If  there  be  cultivable  land  at  hand,  and  the  nearer  such  land 
is  to  the  houses  the  better,  I  believe  the  best  course  to  pursue 
is  to  bury  it  daily  in  superficial  furrows,  and  1  say,  without  any 
hesitation  whatever,  that  the  shallower  such  furrows  are  the 
better.  In  my  experimental  garden  at  Andover  I  have  pursued 
the  method  for  more  than  ten  years,  and  have  dealt  with  the 
excreta  of  about  100  persons  with  the  best  results  and  with  no 
offence.  My  garden  is  in  the  middle  of  the  town  and  only  a 
few  yards  distant  from  my  cottages. 

If  there  be  no  cultivable  land  at  hand,  then  the  excreta 
would  have  to  be  taken  to  a  rough  shed  (sufficient  to  keep  off 
the  rain)  and  mixed  with  earth.  The  process  of  humification 
would  be  completed  in  three  months,  and  the  humus  thus  fonned 
might  be  used  over  and  over  and  over  again  ad  infinitum.  The 
great  advantage  which  follows  from  the  scientific  use  of  "  diT 
methods"  is  the  continuity  of  the  process.  Nature  turns  all 
the  excrement  to  humus,  and  humus  is  acknowledged  to  be  the 
very  best  purifier  of  offensive  nitrogenous  matter  which  the 
world  affords.  The  dark  humus  which  is  found  everywhere,  and 
which  provides  for  all  our  needs  in  this  world,  is  nothing  but 
excrement  which  has  suffered  a  natural  transformation  brought 
about  by  a  process  which  is  purely  biological.  The  oftener  such 
humus  is  used  the  better  it  acts  and,  further,  it  slowly  increases 
in  bulk.     There  can  be  no  doubt  as  t^  its  horticultural  value. 
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and  if  the  authority  cannot  use  it  the  neighbouring  farmers  and 
gardeners  would  gladly  do  so.  One  of  the  difficulties  connected 
with  the  dry-earth  system  is  the  difficulty  of  procuring  earth, 
but  from  what  I  have  said  it  is  evident  that  an  initial  store  of 
earth  sufficient  for  six  months'  use,  if  judiciously,  carefully,  and 
scientifically  used,  would  for  ever  take  away  the  necessity  of 
providing  a  fresh  store. 

This  continuity  of  action  is  a  most  important  matter,  and  one 
which  has  been  hitherto  almost  wholly  unappreciated.  This 
arises  from  the  fact  that  those  who  have  not  carefully  studied 
these  dry  methods  are  unable  to  believe  that  what  I  have  stated 
is  really  true.  That  it  is  absolutely  true  I  have  no  doubt  what- 
ever. Every  Sanitary  Authority  should  have  a  garden  of  its 
own  for  the  purpose  of  practically  demonstrating  the  excellent 
results  obtained  by  using  this  "  dry  "  material  as  a  manure. 
Such  a  garden  if  properly  cultivated  could  not  fail  to  be  both 
beautiful  and  productive,  and,  if  managed  on  the  profit-sharing 
principle,  would  not  fail  to  yield  at  least  enough  to  pay  wages, 
ouch  a  ^u*den  should  not  have  the  customary  notice,  "  No  ad- 
mittance except  on  business,"  but  it  should  be  the  business  of 
everybody  to  walk  by  it  or  through  it,  wliile  wending  to  and  from 
their  daily  work,  and  in  so  doing  receive  an  object  lesson  which 
would  do  more  to  enhance  the  health  and  prosperity  of  the 
country  than  any  number  of  Board  Schools  and  Free  Libraries. 
In  the  last  editions  of  "Rural  Hygiene"  I  have  given  some 
statements  as  to  the  financial  results  of  my  garden  at  Andover, 
which  I  think  will  be  regarded  as  satisfactory.  My  experiments 
point  to  the  fact  that  600  square  yards  is  enough  for  the  dis- 
posal of  the  excreta  of  about  100  persons  per  annum. 

The  causes  of  the  ill-success  of  the  Pail  System  appear  to  me 
to  be  in  large  measure  due  to  the  great  weight  of  the  material 
to  be  carried,  and,  in  consequence  of  the  exceeding  foulness  of 
the  material,  the  great  distances  which  it  has  to  be  carried. 

If  the  material  removed  be  buried  superficially  every  day  with 
a  view  to  cultivation  and  production  the  land  to  which  it  is 
removed  cannot  be  too  near  to  the  houses.  This  may  seem  a 
strong  assertion,  but  I  make  it  without  any  hesitation  whatever. 
Should  the  necessity  ever  arise  I  feel  sure  that  all  the  parks 
and  square  gardens  might  be  used  in  the  manner  I  have  indicated 
for  sanitary  purposes,  not  only  without  offence  but  with  a  certain 
great  increase  in  the  productiveness  of  the  ground,  always  pro- 
vided that  the  atmosphere  be  not  too  foul  (as  is  the  case  in 
Central  London)  to  permit  of  horticulture  or  agriculture  in 
any  form* 

Further,  the  initial  expenses  and  repairs  of  pails  would  no 
longer  fall  on  the  Sanitary  Authority,  and  the  huge  cost  of 
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lugging  about  these  absurdly  clumsy  putrefaction  boxes  would 
be  at  an  end. 

We  have  three  specimens  of  municipal  pails  in  the  Parkes 
Museum,  and  these  vary  in  weight  from  40  lbs.  to  50  lbs.  The 
50  lb.  pail,  which  is  18  inches  in  diameter  and  15  inches  deep, 
weighs,  when  filled  with  water,  187^  lbs. 

Ir  by  the  help  of  two  men,  a  horse  and  a  larry,  one  has  to 
take,  in  addition  to  the  excreta,  fifty  pounds  weight  of  galvan- 
ised iron,  or  wood  and  iron,  a  mile  each  way,  the  expense  becomes 
huge,  and  anything  like  a  daily  removal  is  impracticable  ;  but 
if  one  has  to  transport  a  pound  of  solid  excrement  a  few  hundred 
yards  only,  then  the  problem  is  a  very  diflFerent  one. 

Any  Sanitary  Authority  which  adopts  ''drj- methods"  should 
endeavour  to  arrange  for  a  daily  removal.  I  am  no  advocate 
of  '*  conservancy,"  but  would  rather  see  the  immediate  utiliza- 
tion of  the  excreta.  It  is  only  by  immediate  burial  that  one 
gets  the  full  manurial  value  of  the  excreta. 

The  burial  must  be  done  with  a  view  to  the  cultivation  of 
the  land.  It  must  be  superjiciaL  The  excreta  must  be  merely 
covered  with  the  earth,  no  more.  Furrows  half  a  spit  deep  are 
ample.  It  is  in  this  way  only  that  one  insures  the  oxidation  of 
the  excrement  and  the  protection  of  the  wells. 

It  is  the  almost  universal  custom  to  bury  night  soil  deeply, 
and  I  could  quote  many  instances  in  which  excreta  have  been 
buried  three  or  four  feet  deep  and  have  been  exhumed  some 
months  later  unchanged  and  still  foul.  If  they  be  buried 
deeply  the  farmer  or  gardener  gets  no  benefit  and  the  wells 
are  endangered.  The  farmer  be  it  remembered  spreads  his 
dung  on  the  surface  of  the  ground,  with  a  maximum  exposure 
to  light  and  air  and  then  ploughs  it  in ;  nothing  could  be 
more  truly  scientific. 

We  hear  that  in  India,  in  spite  of  the  earth  system,  typhoid 
is  rife,  and  the  opinion  is  ver}*"  general  there,  that  typhoid 
spreads  through  the  air.  I  have  never  been  in  India  and  am 
not  competent  to  express  any  opinion,  and  this  evening  in  the 
presence  of  our  illustrious  ciiairman.  Sir  Thomas  Crawford,  I 
should  certainly  not  dare  to  do  so.  But  I  have  heard  that  in 
some  places  in  India  the  excreta  are  deeply  buried,  and  if  this 
bi'  the  case  it  appears  to  me  that  if  the  ground  gets  deeply 
fissured  during  drought  that  the  torrential  rains  which  follow 
may  very  well  wash  the  too -deeply  buried  and  unchanged 
excreta  into  the  water  sources. 

If  excreta  are  to  be  used  for  agricultural  purposes,  no 
chemical  antiseptics  must  on  any  account  whatever  be  mixed 
with  them.  Antiseptics  are  a  source  of  serious  danger  to  the 
agriculturist.     The  best  antiseptic  for  such  a  purpose  is  earth. 
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Again,  the  manufacture  of  poudrette  or  any  plan  for  cooking 
foeces  is  a  mistake,  because  the  microbes  which  are  a  probable 
advantage  to  the  farmer  are  thereby  destroyed. 

The  norrors  of  this  process  are  more  readily  imagined  than 
described.  I  once  heard  a  gentleman  in  this  room  characterize 
some  sewage  works  which  he  had  visited  as  a  "  Devil's  kitchen  I " 
I  think  even  his  rich  vocabulary  would  have  been  bankrupted 
had  he  seen,  as  I  once  saw  in  a  northern  town,  a  number  of 
men  engaged  in  supplying  a  huge  receptacle  with  the  week-old 
putrid  contents  of  pails,  the  first  stage  towards  their  ultimate 
desiccation. 

In  order  to  overcome  the  dislike  which  many  ladies  have  to 
earth-closets,  I  have  devised  a  pan  which  has  been  made  for  me 
by  Messrs.  Bighton,  of  376,  Euston  Road. 


Pan  for  use  in  Dry  Closets. 

This  pan  is  not  intended  for  ordinary  earth  closets,  but  for 
those  cases  only  in  which  the  closet  is  provided  with  an  ample 

Section   of    Pan 

For    Dry-Cuosex« 
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reeeptade  or  "  dry  catch  "  beneath  it.    It  is  especially  applic- 
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able  for  dry  closets  which  are  approached  from  the  bed-room 
floor  of  a  liousL'. 

Two  illustrations  are  given,  one  of  these  shows  the  det^ls  of 
the  closet  seat  and  pan,  while  the  other  gives  a  section  of  an 
actual  closet  (separated  by  a  lobby  from  the  main  structure  of 
the  house)  with  the  dry  catch  beneath  and  the  apparatus  in 
situ. 

The  pan  is  provided  with  a  flap  which  acts  automatically  by 
means  of  a  count«rpoise.  The  lower  end  of  the  pan  is  beneath 
the  floor  level  and  projects  into  the  vault  beneath.     The  earth 


la  thrown  mto  the  pan  by  means  of  a  scoop  having  a  handle 
18  inches  long,  so  that,  when  necessary,  the  nap  may  be  cleared 
by  means  of  the  scoop. 

The  apparatus  is  intended  to  increase  the  "  decency  "  of  dry 
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closets  and  to  make  them  more  acceptable  to  ladies  than  at 
present  is  the  case.  The  ends  attained  by  means  of  the  flap 
are  two,  viz.,  (1)  That  the  dejecta  drop  out  of  sight,  and  (2) 
That  np-draught  is  prevented.  The  flap  works  freely  in  a  slot 
and  can  be  unslipped  with  ease  and  be  perfectly  cleaned  with  a 
stiff  brash  occasionally. 

It  is  to  be  noted  that  the  closet  seat  is  only  14  inches  high, 
which  ensures  that  the  dejecta  fall  vertically  and  do  not  soil 
the  back  of  the  pan.  The  front  of  the  pan  is  oblique,  while 
the  back  is  nearly  vertical.  The  front  is  set  1  inch  only  from 
the  front  edge  of  the  seat,  while  the  back  is  set  3  inches  from 
the  back  of  the  seat.  This  arrangement  together  with  the 
comparatively  low  seat  make  a  soiling  of  the  back  of  the  pan 
practically  impossible. 

The  eajrth  fx)r  this  closet  is  kept  in  a  bin  on  the  left-hand 
side  of  the  seat  and  the  earth  is  thrown  into  the  pan  by  moans 
of  a  scoop  in  order  that  much  or  little  earth  may  be  used  in 
accordance  with  requirement.  The  bin  for  eartli  is  filled  by 
means  of  a  hopper  which  is  accessible  from  the  outside,  and  is 
so  arranged  that  the  person  filling  the  hopper  and  any  chance 
applicant  of  the  closet  cannot  come  within  sight  of  each  otiier. 
The  hopper  and  bin  hold  a  very  large  quantity  of  earth,  and 
there  is  no  necessity  for  traffic  through  the  house  with  cither 
earth  or  dejecta. 

But,  I  hear  some  of  you  say  "  it  is  all  very  well  to  tell  us 
that  if  excreta  be  kept  dry  they  will  ultimately  humify  and  not 
putrefy,  but  how  is  this  to  be  done  and  what  arrangement  do 
you  propose  for  dealing  with  the  urine  ?  "  Tins  leads  me  to 
speak  of  the  dry  methods  of  urine  treatment. 

You  are  well  aware  that  the  use  of  absorbent  material  for 
taking  up  urine  is  no  new  idea.  It  is  the  foundation  of  the 
Ooux  ana  similar  methods  which  have  been  used  in  conjunction 
with  the  pail  system  in  northern  towns.  The  idea  was  a  good 
one,  but  the  absorbent  not  being  exix)sed  to  the  air  the  urine 
was  not  subjected  to  those  conditions  which  are  absolutely 
essential  for  its  proper  treatment. 

We  all  know  that  urine  if  properly  used  is  a  valuable  manure, 
but  we  also  know  that  if  crude  urine  be  given  to  plants  its 
first  effects  are  fatal  to  growth.  Urine  when  used  for  agricul- 
tural purposes  is  first  absorbed  by  straw  or  other  absorbent 
material,  and  is  then  spread  by  the  farmer  on  the  surface  of 
his  land,  with  the  best  results  and  with  no  ill  effects  whatever. 
There  can  be  no  doubt  that  nitrification  takes  place  as  was 
proved  by  Boussingault  more  than  a  century  ago,  when  he 
itsoed  his  ^Instructions  for  the  establishment  of  nitre  heaps,** 
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by  mixing  ashes,  straw,  and  animal  refuse  in  loose  heaps  and 
watering  them  with  urine.  In  this  way  our  thrifty  neigh- 
bours, tne  French,  were  supplied  with  salt-petre  for  military 
purposes. 

1  would  ask  you  to  think  of  the  enormous  quantity  of  urine 
which  is  voided  daily  on  the  surface  of  our  roads  and  streets, 
and  without  producing  any  foul  odour,  because  it  is  absorbed, 
evaporated  and  freely  exposed  to  the  air.  Professor  Macf adyen 
tells  me  that  a  horse  voids  about  301bs  weight  of  foeces  and  a 
gallon  of  urine  per  diem.  In  our  treatment  of  urine  we  should 
clearly  imitate  nature.  If  it  be  kept  in  bulk  it  becomes  foul 
beyond  expression.  If  it  be  mixed  with  water  and  be  allowed 
to  stagnate,  it  becomes  scarcely,  if  at  all,  less  foul  than  when 
it  stagnates  unmixed  with  water.  If  it  be  mixed  with  soap-suda 
and  be  allowed  to  stagnate,  it  also  becomes  foul.  Anyone, 
however,  who  will  try  the  experiment  of  throwing  bed-room 
slops — alkaline  soap-suds  and  urine— day  after  day  on  the  same 
plot  of  humus,  will  be  astonished  to  find  how  long  he  can  pursue 
this  course  without  causing  any  offence. 

My  experiments  with  urine  were  begun  in  1890  and  are  still 
in  progress.  I  will  shortly  recapitulate  what  I  have  been  doing, 
leaving  those  who  desire  more  details  to  find  them  in  the 
*'  Essays  on  Rural  Hygiene." 

The  first  experiments  were  made  by  the  slow  filtration  of 
urine  through  garden  mould  contained  in  a  conical  metal  vessel, 
2  ft.  6  in.  in  length  and  1  ft.  in  diameter  at  the  base.  The 
result  may  be  briefly  stated  as  follows : — That  the  filtrate 
obtained  was,  wlien  fresh  mould  was  used,  always  of  lower 
specific  gravity  than  the  urine  added.  The  maximum  results 
being  1*003  for  the  filtrate,  while  the  urine  had  a  specific 
gravity  of  1*024.  This  filtrate  had  no  tendency  to  putrefy,  and 
could  be  evaporated  to  dryness  without  giving  off  any  offensive 
odour.  The  filtrate  although  derived  from  urine  was  no 
longer  urine. 

When  earth,  which  had  been  previously  used  for  the  filtration 
of  a  relatively  large  quantity  of  urine,  was  used  a  second  time, 
after  an  interval  of  some  weeks,  for  the  further  filtration  of 
urine,  the  filtrate  was  always  of  higher  specific  gravity  than 
the  urine  added  owing  to  its  having  dissolved  nitrates  and  pro- 
bably other  soluble  salts  which  had  been  formed  by  the  inter- 
action of  the  mould  and  the  previously  added  urine.  The 
specific  gravity  of  the  filtrate  was  1*035,  but  analysis  showed 
that  the  urea  had  completely  disappeared,  and  this  filtrate  like 
the  others  showed  no  tendency  to  putrefy  and  could  be  evaporated 
to  dryness  without  offence.  When  earth  which  had  been  pre- 
viously used  was  heated  artifically  over  a  gas-flame  before  being 
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used  a  second  time  the  filtrate  had  a  specific  gravity  of  1*041 
and  contained  a  large  percentage  of  urea.  This  was  due  to  our 
having  sterilized  the  mould  by  heat. 

This  experiment  is  a  demonstration  of  the  fact  that  when 
urine  is  thrown  upon  the  surface  of  the  ground  it  must  have  the 
greater  part,  if  not  all,  of  the  organic  matter  taken  out  of  it  or 
transformed  before  it  reaches  the  water-sources. 

In  these  experiments  in  which  only  about  '75  cubic  feet  of 
earth  was  used,  the  urine  was  added  in  small  quantities  daily, 
so  that  the  urine  was  in  contact  with  the  earth  for  some  days 
before  it  appeared  as  filtrate.  It  must  be  remembered  that  the 
sides  of  the  filter  were  impermeable,  and  that  the  lower  portions 
of  the  earth  which  could  not  be  stirred  soon  got  saturated. 
The  experiment  in  short  was  a  very  poor  imitation  of  natural 
conditions.  I  have  filtered  urine  through  a  variety  of  things, 
such  as  hay,  dead  leaves,  &c.)  with  the  result  of  getting  a 
mouldy  filtrate.     The  following  experiment  is  of  interest. 

I  filled  the  metal  filter  with  pieces  of  old  cement  stucco 
which  had  burst  away  from  the  wall  of  a  house  during  a  frost, 
and  between  July  24th  and  October  V^th,  1893,  24G  ozs.  of 
urine  had  been  added  (it  was  added  at  very  irregular  internals, 
owing  to  August  and  September  being  vacation  months).  The 
filtrate  was  large  in  quantity  (190  ozs.).  It  was  of  a  very 
pale  yellow  colour,  with  a  specific  gravity  never  higher  than 
1*005.  This  filtrate  was  placed  in  a  bottle  and  was  frozen  solid 
during  the  winter  of  1893-94,  and  again  frozen  solid  last 
week.  Some  of  the  filtrate  was  shown.  It  has  a  specific 
gravity  of  1*0015,  and  by  the  eye  and  nose  is  indistinguishable 
from  water.  After  the  frost  of  1893-94  it  deposited  a 
copious  white  precipitate  of  lime  salts  (?).  The  precipitate 
was  unfortunately  lost,  so  that  I  am  not  sure  as  to  it^  com- 
position, but  it  underwent  no  change  when  dried  and  incine- 
rated and  did  not  effervesce  on  the  addition  of  acid.  After 
the  precipitate  had  fallen,  the  liquid,  which  was  left  in  a  white 
bottle  exposed  to  the  light,  became  permeated  by  a  green  algoid 

growth  and  then  a  further  slight  flocculent  precipitate  fell. 
lease  remember  that  this  clear  watery  fiuid  which  I  show 
you  is  the  descendant  of  246  ozs.  of  pure  urine  filtered  through 
oroken  stucco.  Doubtless  the  stucco  contained  in  its  pores  a 
large  quantity  of  microbes  which  brought  about  the  remarkable 
change. 

Rather  more  than  a  year  ago  Mr.  W.  Jacomb-IIood,  one  of 
the  engineers  of  The  London  and  South  Western  Kaihvay, 
consulted  me  as  to  the  erection  of  some  dry-catch  earth-closets 
in  the  engineers  yard  at  the  Twickenham  Station.  lie  had 
read  my  book  and  had  seen  the  results  of  my  ex|K'riments  at 
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Andover,  and  therefore  knew  how  well  the  system  answered. 
**  But,"  said  he  to  me,  "  we  must  have  a  urinal,  and  how  can 
that  be  managed  without  water  ?  "  I  advised  him  to  use  an 
absorbent  material  in  a  trough  having  a  triangular  section.  In 
this  yard  there  was  plenty  of  sawdust,  and  therefore  sawdust 
(from  deal  and  pine)  was  employed.  This  urinal,  which  is  used 
by  a  fluctuating  number  of  men  (about  150),  has  answered 
splendidly.  ^  I  inspected  it  last  Friday  (five  days  ago).  It  had 
been  in  use  eight  weeks  without  being  changed.  It  is  stirred, 
however,  every  day.  The  amount  of  filtrate  is  almost  nil  and 
the  only  odour  perceptible  is  one  of  sawdust.  The  dry-catch 
closets  also  have  been  a  very  great  success,  and  have  become 
exceedingly  popular  with  the  men  employed  at  the  works,  and 
on  the  trains  which  call  at  the  yard.  I  must  say  that  these 
closets  and  urinal  were  in  very  great  contrast  to  the  frozen 
urinals  and  heaped-up  closet  pans,  which,  during  the  late  severe 
frost,  were  common  everywhere.  The  success  has  been  so  great 
that  the  system  is  to  be  introduced  at  an  important  country 
station.  The  arrangements  at  Twickenham  have  been  in  use 
for  eleven  months.  There  is  a  man  specially  told  off  to  look 
after  them,  and  the  contents  of  the  dry-catch  closets  have  been 
put  upon  15  rods  of  adjacent  garden  ground,  and  the  whole  of 
this  ground  has  not  yet  been  utilized.  The  crops  from  it  have 
been  good. 

When  I  recommended  sawdust  for  use  in  dry  urinals  I  told 
my  friend  that  I  had  no  practical  experience  of  it,  but  I  saw 
no  reason  why  it  should  not  answer,  and  I  pointed  to  the  fact 
that  its  universal  use  in  butchers'  shops  showed  how  great  was 
its  antiseptic  power.  My  only  misgiving  with  regard  to  it  arose 
from  the  fact  that  it  is  not  in  favour  with  agriculturists,  and 
is  regarded  as  a  dangerous  application  to  land,  doubtless  because 
the  resin  and  turpentine  contained  in  it  check  the  growth  of 
the  microbes  in  the  soil. 

I  began  experimenting  with  sawdust  in  December,  1893,  and 
I  will  give  you  some  of  the  results.  An  experiment  was  made 
with  6  lbs.  of  sawdust  in  the  metal  filter,  to  this  was  added, 
between  February  6th  and  18th,  1894,  187  ozs.  of  urine,  while 
17  ozs.  of  filtrate  was  obtained.  The  sawdust  was  then  removed 
and  hung  up  to  dry  in  a  cheese-cloth  bag  in  a  shed.  It  was  used 
a  second  time  between  April  .^th  and  21st,  when  247  ozs.  of  urine 
were  added  and  72  ozs.  of  filtrate  obtained.  The  sawdust  was 
removed  and  dried  as  before.  It  was  then  used  a  third  time 
between  May  21st  and  July  1st,  when  373  ozs.  of  urine  were 
added  and  157  ounces  of  filtrate  obtained. 

On  January  20th,  1895,  this  same  sawdust  was  placed 
in   a  small    hamper.      It  was  apparently   absolutely   dry  (a 
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sample  of  its  then  condition  was  shown),  and  it  was  found  to 
weigh  7  lbs.,  so  that  after  the  addition  to  it  of  807  ozs.  (more 
than  50  lbs.  weight)  of  urine  it  had  only  increased  1  lb.  in 
weight.  Some  15  lbs.  weif^ht  had  been  recovered  as  filtrate, 
1  lb.  had  been  retained  by  the  sawdust,  while  34  lbs.  (68  ^/J  had 
eTaporated. 

To  this  sawdust  in  a  hamper  223  ozs.  of  urine  were  added 
between  January  20th  and  February  4th  of  this  year.  The 
sawdust  has  been  frequently  stirred,  and  no  filtrate  has  been 
obtained.  (A  sample  of  this  original  G  lbs.  of  sawdust  to  which 
1030  ozs.,  or  over  60  lbs.  weight  of  urine,  had  been  added  in 
the  past  year,  was  shown.)  It  is  still  moist,  but  you  will 
observe  that  it  is  absolutely  devoid  of  foul  odour  of  any  kind, 
and  after  drying  we  shall  be  able  to  use  it  again. 

These  rough  experiments  seem  to  point  to  the  fact  that  these 
dry  methods  of  treating  urine  like  the  similar  methods  of 
treating  excreta  are  continuous  in  their  action.  One  cannot  be 
quite  sure  of  this,  but  arguing  from  analogy  it  seems  highly 
probable.  I  can  positively  answer  as  to  its  effectiveness  when 
used  four  times  in  twelve  months. 

Seeing  that  the  metal  filter  effectually  prevented  evaporation 
except  at  its  upper  end,  I  tried  a  filter  like  a  cook's  jelly  bag, 
and  made  of  flannel.  This  was  placed  in  my  room  at  Univer- 
sity CJollege,  and  between  May  29th  and  July  26th,  39  lbs. 
weight  of  urine  was  added,  and  less  than  3^  lbs.  of  filtrate  was 
obtained,  so  that  35^  lbs.  of  urine  was  cither  retained  or 
evaporated. 

My  final  opinion  is  that  in  order  to  get  the  most  work,  so  to 
say,  out  of  sawdust,  it  must  be  placed  in  a  receptacle  which  is 
permeable  to  the  air,  and  the  sawdust  must  be  stirred  occasion- 
ally. An  ordinary  three-dozen  wine  hamper  three  parts  filled 
with  sawdust,  and  its  bottom  raised  off  the  ground  so  as  to  get 
a  free  circulation  of  air  beneath  it,  is  probablv  about  the  best 
and  cheapest  form.  Such  a  basket  with  a  double  charge  of 
sawdust,  so  that  one-half  may  be  drying  while  the  other  is 
being  used,  would  be  capable  of  dealing  in  perpetuo  possibly 
with  a  large  amount  of  urine. 

My  mixtures  of  sawdust  and  urine  have  never  heated,  in  fact 
the  themometers  which  I  always  keep  in  them  have  almost 
iavariably  marked  a  temperature  less  than  that  of  the  air 
surrounding  them.  This  is  due  probably  te  the  evaporation  of 
ammonia  and  water  which  cools  the  mass.  The  evaporation 
which  takes  place  is,  however,  very  considerable.  Thus  9  lbs. 
weight  of  oak  sawdust  which  had  retained  25  lbs.  weight  of 
arine  was,  when  it  was  placed  in  the  cheese  cloth  bag  to  dry  on 
November  25th,  1894,  found  te  weigh  exactly  24  lbs.     On 
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December  29th  (34  days  later)  it  weighed  17  lbs.,  having  lost 
7  lbs.  weight  by  evaporation  in  weather  which  was  exceptionally 
damp  and  foggy.  On  February  2nd  it  weighed  13  lbs.,  and 
between  February  2nd  and  February  8th,  during  a  frost  of  most 
exceptional  severity,  it  lost  a  further  |  lb.  oi  weight.  This 
goes  to  show  that  even  during  the  most  unfavourable  time  of 
the  year  the  evaporation  is  considerable  and  continuous. 

These  filters  (except  on  one  occasion  to  be  presently  mentioned) 
have  never  been  in  the  least  offensive. 

The  filtrates  obtained  have  been  very  different  from  those 
obtained  from  earth.  They  have  been  of  high  specific  gravity 
(1'030  to  1*040)  thick,  cloudy,  not  cleared  in  the  least  by  filtra- 
tion through  blotting  paper,  nor  have  they  deposited  sediment 
on  standing.  They  froth  like  beer  or  porter,  and  are  generally 
slightly  alkaline  in  reaction.  They  smell  like  sawdust  and 
apparently  contain  ammonia  and  resin.  They  have  great 
cleansing  power,  and  I  have  found  them  invaluable  for  polish- 
ing old  carved  oak. 

Oak  sawdust  differs  from  deal  sawdust  in  this,  that  it  gives  a 
far  darker  coloured  filtrate  (like  porter  with  a  golden  froth), 
and  when  not  too  moist  becomes  permeated  with  a  fungoid 

frowth,  which  according  to  Mr.  George  Murray  of  the  Bntish 
fuseum,  consists   of  penicillium  and  saccharomvces.     I  have 
never  seen  any  appearance  of  fungoid  growth  in  deal  sawdust. 

The  filtrates  have  never  been  in  the  least  offensive,  except 
upon  one  occasion  which  is  deserving  of  special  mention. 
Between  May  21st  and  June  17th,  the  metal  filter  filled  ^vith 
sawdust  had  had  307  ounces  of  urine  added  to  it,  while  only 
18^  ounces  of  filtrate  had  been  obtained.  All  filtration  had 
ceased  and  the  filter  was  placed  in  the  sun  under  a  south  wall. 
The  last  week  in  June,  1894,  was  very  hot  (the  only  really  hot 
days  in  that  exceptionally  cold  summer).  On  June,  26th,  9 
days  after  the  filtrate  had  ceased,  the  filter  began  to  yield  drops 
of  filtrate,  and  during  the  last  four  days  of  June  it  yielded  lo4 
ounces  of  filtrate  having  a  strong  smell  of  herring  brine  due  I 
suppose  to  the  presence  of  tri-methylamene.  This  filtrate 
becomes  of  great  interest  in  relation  to  Dr.  Macfadyen's  and 
Dr.  Blaxall's  paper  on  thermophilic  bacteria  which  appear  to 
be  developed  only  at  exceptionally  high  temperatures,  and  to 
give  rise  to  foul  products.  It  seems  certain  that  owing  to 
the  development  of  these  bacteria,  there  must  have  been  some 
softening  actions  on  the  sawdust,  leading  to  the  yield  of  the 
foul  filtrate  which  was  yielded  in  large  quantities,  and  only 
during  the  great  heat. 

I  shall  hope  to  obtain  further  information  on  this  point  when 
next  we  are  favoured  with  really  summer  temperatures. 
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Among  absorbent  materials  which  may  be  suitable  for  the 
dry  treatment  of  nrine  one  must  mention  peat  dust,  but  as  yet 
I  have  not  been  able  to  make  any  experiments  with  it.  t)r. 
Dempster  has  shown  that  \>eat  even  when  sterilized  is  strongly 
antiseptic,  and  for  this  reason  it  is  not  in  much  favour  as  a 
manure. 

I  fancy  that  with  a  little  coaxing  any  dry  matter,  such  as 
dust  and  sweepings  and  old  paper,  might  be  made  to  absorb 
urine  with  advantage.  I  have  tried  paper  and  have  filtered 
31  lbs.  weight  of  urine  through  2  lbs.  weight  of  crumpled 
paper,  mainly  derived  from  old  Bradshaw's  Guides.  The 
first  filtrates  obtained  were  exceedingly  foul,  and  could  be 
smelt  distinctly  at  a  distance  of  many  yards.  These  were 
retomed  to  the  filter,  and  in  the  course  of  a  short  time  all 
became  sweet,  and  the  paper  which  became  sodden  and  com- 
pact and  permeated  with  lungus  soon  acquired  the  power  of 
sweetening  urine,  and  still  possesses  it.  My  belief  is  that  any 
absorbent  material  would  soon  acquire  this  power  by  virtue  of 
the  growth  within  and  upon  it  of  the  necessary  microbes,  and 
that  the  power  once  acquired  would  be,  with  careful  manage- 
ment, more  or  less  continuous. 

I  have  tried  the  manurial  value  of  the  urine-soaked  sawdust, 
and  I  am  able  to  say  that,  having  spread  a  considerable  quantity 
over  one-half  of  an  oval  fiower-bed  last  summer,  that  the  flowers 
on  that  half  were  fully  as  luxuriant  as  the  otliers.  There  was 
no  poisonous  effect  certainly,  and  that  being  the  case  it  must 
have  had  some  manurial  value. 

Farmers  and  gardeners  have  long  known  that  sawdust  and 
peat  require  a  long  term  of  "  ripening ''  in  the  open  air  before 
they  are  put  upon  the  land.  That,  ultimately,  they  do  good  all 
seem  agreed. 

While  dealing  with  dry  methods  of  sanitation,  one  must  not 
forget  that  malodorous  abomination,  the  "  hog  bucket."  I  have 
in  the  country  no  hog  bucket,  but  the  kitchen  refuse  is  thrown 
within  a- circle  of  wire  netting  with  the  debris  from  the  garden. 
All  offence  is  thereby  stopped,  and  all  this  house  and  garden 
refuse  humifies  in  course  of  time  and  becomes  of  great  horti- 
cultural value. 

The  Congress  organised  at  Liverpool  in  the  Autumn  of  1894 
by  The  Sanitary  Institute,  a  report  of  which  is  given  in  the 
number  of  our  Journal  issued  in  •Fanuary,  1895,  affords  a  very 
instractivc  view  of  the  state  of  public  and  professional 
opinions  as  to  the  best  method  of  dealing  with  excremental 
matters. 

We  have  first  a  paper  by  Professor  Roche,  of  Dublin,  on  the 
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danger  of  admitting  the  excreta  of  typhoid  patients  into  public 
sewers  and  advocating  their  destruction  by  heat.  This  pro- 
position was  supported  by  Sir  Charles  Cameron,  who  iiad 
recommended  the  Hospital  Boards  of  Dublin  to  employ 
destructors,  notwithstanding  that  he  thought  that  the  evidence 
as  to  the  general  spread  of  typhoid  by  sewers  was  "of  the 
very  feeblest  character."  Dr.  Marsden,  of  Birkenhead,  and 
Dr.  Stouey,  on  the  other  hand,  considered  that  defective  sewers 
were  largely  answerable  for  the  spread  of  typhoid.  Dr.  Brown, 
of  Bacup,  agreed  with  Sir  C.  Cameron.  Dr.  Armstrong,  of 
Newcastle,  thought  that  sewers  "were  too  freely  blamed." 
Mr.  Brand,  of  Wigtownshire,  described  a  duplicate  cesspool  for 
disinfectitig  excreta  which  was  to  be  attached  to  a  small  hos- 
pital. Dr.  Sykes,  of  St.  Pancras,  was  convinced  that  typhoid 
could  be  spread  by  sewers,  and  advocated  the  destruction  of 
typhoid  excreta.  Sir  Thomas  Crawford  stated  that  typhoid 
was  rife  in  India  where  the  earth  system  was  largely  .used. 
Dr.  Willoughby,  of  Eastbourne,  thought  it  would  be  on 
the  safe  side  to  keep  typhoid  excreta  out  of  sewers.  Sir 
Charles  Cameron,  s])eaking  a  second  time,  alluded  to  the 
liability  of  sewers  and  liouse  drains  to  leak,  and  liis  theory  was 
that  the  soils  themselves  were  to  a  great  extent  the  source  of 
the  disease.  Dr.  Herbert  Snow,  of  Crewe,  thoufirht  that  lyphoid 
excreta  should  be  kept  out  of  the  sewers.  Dr.  O'Flaherty 
said  that  if  typhoid  were  malarious,  it  was  merely  because  the 
typhoid  had  leaked  out  from  the  sewer.  Dr.  Watson  spoke 
of  the  strange  absence  of  typhoid  in  China,  notwithstanding 
the  occurrence  of  cholera. 

There  appeared  to  be  a  very  general  concensus  of  opinion 
that  typhoid  excreta  should  be  kept  out  of  sewers  if  possible. 
It  should  undergo  a  very  thorough  disinfection  by  neat  or 
chemicals  before  being  admitted  to  them. 

Mr.  Broom,  the  Borough  Engineer  of  St.  Helens,  gave  an 
interesting  account  of  certain  towns  in  which  a  serious  effort 
had  been  made  to  keep  the  greater  part  or  all  excreta  out  of 
the  sewers  by  means  of  the  tub  and  pail  system,  his  chief 
illustrations  being  taken  from  the  Borough  of  Kochdale,  where 
there  are  18,147  pail-closets,  138  middens,  and  650  water- 
closets  for  a  population  of  72,325.  We  may  assume,  therefore, 
that  the  solid  excreta  of  nearly  70,000  of  the  inhabitants  of 
Rochdale  is  kept  out  of  the  sewers.  He  pointed  out  that  the 
death-rate  of  Kochdale  had  steadily  declined,  as  had  been  the 
case  in  other  big  towns,  and  he  alluded  to  the  fact  that  the 
typhoid  death-rate  in  his  own  Borough  of  St.  Helens  had 
declined  since  the  introduction  of  the  pail  system.  Notwith- 
standing the  favourable  nature  of  the  statistics  the  system  was 
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condemned  as  dirtj,  sloppy,  malodorous,  requiring  too  much 
sapervision  and  costing  too  much  money  (the  cost  at  St.  Helens 
averaged  nearly  2*4  pence  per  pail  per  week),  and  he  was  of 
opinion  that  *^  the  system  is  now  dying  out,  and  will  again  give 
place  to  a  water-carriage  system,  which  is  certainly  the  cheapest 
and  best  mode  of  carriage  at  present  possible.'* 

In  the  discussion  which  followed,  Dr.  Ainley,  of  Halifax, 
said  that  "  in  Halifax  the  tub  and  pail  system,  instead  of  dying 
out  was  increasing  every  year,  and  an  experience  of  twenty 
years  made  the  people  like  it  very  much."  Mr.  Sadler,  of 
Liverpool,  thought  the  system  was  suitable  in  places  where  the 
population  was  sparse.  Mr.  Smillie,  of  Tynemouth,  spoke  of 
the  admirable  results  of  the  pail  system  in  his  town.  Mr. 
Platty  of  Rochdale,  said  the  pail  system  had  been  in  use  in 
Rochdale  for  twenty-five  years  and  there  was  no  disposition  to 
give  it  up. 

Mr.  Alderman  Noton,  of  Oldham,  stated  that  his  town  was 
spending  £200,000  on  works  of  sewerage,  and  he  advocated  the 
water-carriage  system.  This  gentleman  followed  with  a  paper 
on  the  use  or  sewage  water  for  steam  and  condensing  purposes. 
He  stated  that  it  had  been  used  in  some  mills  of  which  he  was 
the  chairman,  and  that  sewage  water  w:is  little  liable  to  foul 
boilers ;  but  he  stated  that  the  sewage  water  of  Oldham  was 
"principally  slop  water,  as  the  town  is  worked  on  the  pail 
system  "  (p.  677,  VoL  XV). 

It  will  be  observed  that  Mr.  Broom  condemned  the  pail 
system,  not  on  purely  sanitary  grounds,  but  rather  upon  the 
grounds  of  inconvenience,  inelegance  (if  I  may  use  the  expres- 
sion) and  expense,  especially  where  the  ))ails  have  to  be  taken 
long  distances. 

With  regard  to  the  relative  expense  of  the  pail  system  and 
the  water-carriage  system,  it  is  difficult  to  see  now  this  can  be 
estimated,  unless  water  be  supplied  by  meter,  and  the  cost  of 
installation  and  repair  of  water  apparatus  be  reckoned.  With 
water  carriage  the  carrier  is  paid  by  the  householder,  and  not 
the  municipality,  and  the  "  pails  "  (w.c.)  are  supplied  and  kept  in 
order  by  the  householder,  and  these  points  must  be  kept  in  view 
when  discussing  the  question  of  cost. 

In  connection  with  this  (]uestion,  allusion  may  be  made  to  the 
elaborate  statistical  return  and  report  on  *' Conservancy  and 
Water-carriage  Systems,"  by  Mr.  Philip  Boobbyer,  M.B.,  the 
Medical  Officer  ot  Health  for  Nottingham.  This  report  shites 
that,  as  a  result  of  the  returns  from  7S  towns,  conservancy 
systems  have  had  their  day,  and  that  in  only  four  towns — Hull, 
Rochdale,  Warrington,  and  Darwen — is  their  continuance  openly 
advocated  in  any  form.     Mr.  Boobbyer  states  that  the  night- 
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soil  from  40,253  pail  closets  and  500  privies  in  Nottingham, 
amounts  to  about  50,000  tons  per  annum.  Slop  closets  are 
advocated  by  Mr.  Boobbyer,  and  he  states  that  the  Borough 
Engineer  expresses  his  confidence  of  being  able  to  "  deal  with 
a  very  much  larger  bulk  of  sewage  at  the  Stoke  farm  than  is 
ordinarily  sent  to  it."  This  farm  is  907  acres  in  extent,  and 
whether  it  will  be  able  to  take  50,000  tons  of  night-soil— over 
55  tons  to  the  acre — must  be  a  matter  of  doubt.  Mr.  Boobbyer 
states,  however,  that  the  acreage  of  the  farm  can  easily  be 
increased. 

It  appears  from  the  Returns  of  the  Registrar-General  that 
the  death-rate  of  Nottingham  for  the  ten  years  1883 — 92  was 
below  that  of  the  average  of  the  thirty-three  big  towns,  and 
that  in  1893  its  comparative  mortality  figure  (taking  the  whole 
of  England  and  Wales  as  1000)  was  only  1035,  its  sanitary 
condition  being  inferior  to  six  only  and  superior  to  twenty-six 
of  the  big  towns.  It  would  seem,  therefore,  that  Nottingham 
is  being  driven  to  change  its  system  more  from  motives  of  con- 
venience and  expedience  than  any  serious  defects  in  its  health 
conditions. 

We  are  thus  led  to  the  conclusion  that  whereas  in  big  towns 
the  inhabitants  are  getting  tired  of  the  pail  and  similar  systems^ 
this  feeling  arises  from  the  inconvenience  and  alleged  expense 
of  the  system  rather  than  from  any  failure  in  its  purely  sanitary 
connection ;  and  we  are  also  led  to  the  conclusion  that  there  is 
a  growing  feeling  among  sanitarians  that  excreta  may  be 
dangerously  infective  and  that  it  is  at  least  advisable  to  prevent 
typhoid  excreta  from  entering  sewers.  It  must  be  remembered 
however  that  typhoid  is  an  insidious  disease  which  is  rarely 
diagnosed  in  its  early  stages,  and  that  the  only  way  to  ensure 
that  it  does  not  enter  a  sewer  is  to  stop  out  not  some  but  all 
alvine  evacuations. 

It  is  often  stated  that  to  deal  with  excremental  matters 
separately  from  the  slop  water  is  no  advantage  either  from  a 
pecuniary  or  sanitary  point  of  view,  because : 

1 .  Slop  water  is  as  foul  as  sewage  composed  of  excrement 

and  slops. 

2.  A  system  of  sewers  is  necessary  for  the  slop  water,  and  it 

is  not  easier  to  treat  slop  water  alone  than  it  is  to  treat 
a  mixture  of  slops  and  excrement. 
I  find,  for  example,  in  a  Paper  on  "River  Pollution,"  in  the 
last  number  of  the  elournal  of  The  Sanitary  Institute  (January, 
1895,  p.  589),  by  Mr.  William  Spinks,  the  following  passage : 

**  Unfortunately,  most  of  our  towns  in  the  manufacturing 
districts  have  very  few  water-closets,  in  fact,  from  inquiries  1 


G.    V.    POORK. 


245 


made  a  few  years  ago,  I  found  they  did  not  average  more  than 
3*^/0  of  the  whole,  and  that  where  the  dry  closet   systems 

{prevail  there  seems  to  be  an  opinion  that  there  is  no  necessity 
or  the  construction  of  sewage  disposal  works  as  it  is  alleged 
that  the  sewage  is  only  sink  water  and  can,  therefore,  contain 
only  a  little  of  soapy  and  greasy  impurities.  Sewage  is  a  very 
complex  liquid,  and  even  in  towns  such  as  these  will  contain,  in 
addition  to  the  sink  water,  nearly  the  whole  of  the  urine  (mostly 
from  chamber  slops),  the  drainage  of  stables,  cow-houses,  and 
slaughter-houses,  middens,  &c.,  &c.,  and  it  was  found  by  the 
Royal  Commission  on  Rivers  Pollution  in  1868  that  the  differ- 
ence in  degrees  of  impurity  between  a  water-closeted  town  and 
non-water-closeted  town  was  very  slight,  as  will  be  seen  by 
reference  to  the  well-known  table  here  quoted  : — " 


Table  I. — Average  Composition  of  Sewage. 

In  Parts  per  100,000. 
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Sospended  Mattera. 


Mineral  Organic 


Total. 


Middeii  Towns 

Water  -  aoset 
T0WO8  ... 


82*4 

4*181 

1-975 

5*435 

6-451 

11-54 

722 

4*696 

2*205 

6*703 

7-728 

10-66 

17-81 


21-30 


*24-18  j  20-51 


3911 
44-69 


In  Grains  per  Gallon. 


Middeii  Towns 
Water  -  Gloset 

TOWEB    > 


57-68 


50-54 


2-926 


3-287 


1-382    3-804 


1-543 ,  4-692 


4-515 


5-410 


8-078  I2*4«7 


7-462 


16-926 


14-910  -27-377 


14-357:31-283 


Thb  table  from  the  Rivers  Pollution  Commissioners  of  18i)8 
is  not  anfrequently  quoted  in  support  of  the  contention  that 
stops  alone  =  slops  +  excrement.  I  may  be  excused,  therefore, 
if  I  examine  it  somewhat  critically. 

In  the  first  i)lace  we  may  probably  assume  that  this  analysis 
was  made  in  the  days  before  ^^  separate  systems  '*  were  in  use, 
and  that  the  table  without  a  knowledge  of  the  amount  of  storm 
water  present  in  the  sewer,  and  without  a  knowledge  of  the 
character  of  the  water  supply  of  the  towns  furnishing  the 
aiudyfles  is  of  no  value  whatever. 

The  table,  however,  is  quoted  by  authors  of  repute  who 
would  certainly  not  do  so  unless  they  considered  it  of  value. 
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We  will  therefore  assume  that  it  has  a  value,  and  taking  the 
table  seriously  attempt  to  find  out  what  it  means.  1  will  take 
the  table  in  grains  per  gallon  and  simplify  it  somewhat. 

Grains  per  Gallon. 


DeBcription. 


Midden  Towns 

Water  -  Closet 
Towns    


^ 


67-68 


50-54 


Snupended  Matter 


Mineral. 


Organic. 


12-467'  14-910 


16-936    14-357 


86-057'   2-926 


81-823 


We  shall  all  of  us  be  ready  to  grant  that  the  additions  of 
excremental  matters  must  be  something  extra  added  to  the 
sewage,  and  that  such  extra  matter  must  be  either  in  suspension 
or  solution.  The  fact  therefore  that  the  total  solid  and 
suspended  matters  is  less  by  3^  grains  in  the  water  closet  towns 
than  in  the  midden  towns,  can  only  be  accounted  for  by  the 
enormous  dilution  of  the  excremental  matters  in  the  sewage. 
Notwithstanding  this  dilution  we  find  that  the  water  closet 
town  sewage  contains  20  per  cent,  more  combined  nitrogen 
than  midden  town  sewage,  23  per  cent,  more  ammonia,  and, 
what  is  very  remarkable,  35  i>er  cent,  more  suspended  mineral 
matter. 

This  excess  of  mineral  matter  in  suspension  (if  we  are  to  take 
the  Commissioner  s  analysis  seriously)  could  only  be  caused  by 
the  precipitation  of  mineral  matters'  by  the  ammonia  and 
sulphuretted  hydrogen  formed  by  decomposition  of  the  albumi- 
nous and  other  organic  matter.  This  excess  of  mineral  matter 
in  suspension  must  therefore  be  taken  as  a  measure  of  the 
enormously  increased  putrefaction  in  water-closet  sewage,  a 
putrefaction  probably  to  a  great  extent  brought  about  by  the 
millions  of  microbes  which  are  provided  from  the  human  intes- 
tines with  the  excrement,  and  we  must  therefore  assume  that 
the  increase  of  mineral  matter  in  suspension  is  an  indication 
that  a  large  quantity  of  foul  putrefactive  gases  has  been  given 
off  into  the  streets  and  houses  of  water-closet  towns. 

If,  therefore,  this  table  is  to  be  taken  seriously,  it  seems  to 
me  to  conclusively  demonstrate  that  the  sewage  of  water-closet 
towns  is  far  more  bulky  and  far  more  filthy  and  dangerous  than 
the  sewage  of  midden  towns. 

I  am  disposed  to  regard  this  oft-quoted  table  as  valueless,  bat 


G.   T.   POOBB.  247 

if  it  is  to  be,  as  it  has  been,  used  seriously  by  responsible  sani- 
tarians, then  I  think  the  above  conclusions  are  fully  justified. 

It  may  be  that  in  towns  where  there  is  an  enormous  amount 
of  filthy  liquid  waste  from  manufactories  the  addition  of  water- 
closet  waste  to  the  rest  of  the  sewage  is  a  matter  of  no  moment, 
and  that,  in  Nottingham  for  example,  the  daily  addition  to  the 
sewage  of  the  water-closet  waste  of  some  180,000  persons  (say, 
540,000  ozs.  of  excrement,  22,000  gallons  of  urine,  and  4  acres 
of  paper)  may,  on  the  whole,  be  an  advantage  when  cost  and 
convenience  are  both  reckoned.  This  is  a  subject  upon  which, 
having  no  experience,  I  do  not  presume  to  speak. 

But  I  feel  bound  to  say  that  I  cannot  see  what  right  the 
manufacturer  has  to  have  his  waste  material  dealt  with  at  the 
expense  of  the  ratepayer,  and  I  feel  very  strongly  convinced 
that  if  the  sewage  question  is  ever  to  be  satisfactorily  solved, 
manufacturing  refuse  of  unknown,  variable  and  ever-varying 
composition,  which  is  liable  to  interfere  with  the  action  of 
purifying  microbes,  must  be  excluded.  If  one  can  judge  by 
the  Liverpool  discussions  I  stand  by  no  means  alone  in  holding 
this  opinion. 

Sewage  is  not  to  be  regarded  too  absolutely  from  its  chemical 
side.  We  must  use  our  senses,  inclusive  of  our  common  sense, 
in  coming  to  a  conclusion,  and  we  must  not  pin  our  faith  on 
analyses  alone.  When  I  am  told  that  it  is  of  little  use  to  deal 
with  solid  excreta,  because  the  liquid  household  slops  alone  are 
as  foul  and  difficult  to  treat  as  the  complete  mixture,  I  confess 
I  am  incredulous. 

When  I  see  the  housemaid's  pail  filled  with  three  gallons  of 
soapy  water  and  perhaps  a  pint  of  urine,  am  I  to  believe  that 
the  addition  thereto  of  five  ounces  of  solid  excrement,  a  second 
half  pint  of  urine  and  a  square  foot  of  paper,  will  make  no 
difference  to  its  foulness  and  cause  no  increase  of  difficulty  in  its 
piurification  ?  Credat  Judseus  Apella!  Such  a  statement  is 
manifestly  absurd. 

Arain  we  must  remember  that  it  is  the  solid  excreta  which 
constitute  not  only  the  foulest  but  the  most  dangerous  ingre- 
dient of  sewage,  the  only  one  which  has  causeci  widespread 
epidemics  again  and  again,  the  one  which  has  hung  a  load  of 
debt  roQud  the  neck  of  ever}'  municipality  in  the  country. 

The  other  ingredients  of  household  slops,  unlike  the  focces, 
are  little  liable  to  contain  pathogenic  microbes.  The  urine  of 
a  healthy  man  is,  as  we  all  know,  sterile  when  passed.  In 
diseased  conditions  it  may  occasionally  ix)ssess  infective  power, 
but  this  is  a  speculation  rather  than  a  practical  fact  which  is 
acknowledged  by  the  sanitarian.  A  large  proportion  of  cooking 
water  has  been  boiled  and  is  therefore  sterile  and  the  same  may 
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be  said  of  the  water  in  which  our   linen   has   been   washed. 
Household  slops  therefore  are  not  liable  to  be  really  infective. 

They  are  nitrogenous,  and  consequently,  if  allowed  to 
stagnate  by  mismanagement,  they  become  very  foul  from 
decomposition,  but  that  they  are  capable  of  producing  epidemics 
has  not  yet  been  proved.  Between  excrement  and  slop  water 
there  is  this  difference,  that  solid  excreta  are  foul-smelling  ab 
initioj  but  slop  water  (if  we  except  the  smell  of  water  in  which 
cabbage  has  been  boiled)  only  becomes  foul  if  it  is  mismanaged. 

In  places  which  are  not  overcrowded  a  great  deal  has  been 
done  when  the  wholesome  treatment  of  the  solid  excreta  has 
been  arranged  for,  and  I  feel  that  to  neglect  the  doctrine  that 
'*  half  a  loaf  is  better  than  no  bread,"  and  to  discourage  people 
from  dealing  with  solid  excreta,  because  they  do  not  see  their 
way  quite  clearly  for  the  disposal  of  slops,  is  most  dangerous. 

One  thing  is  certain,  viz.,  that  if  the  solid  excreta  are  dealt 
with  by  dry  methods  the  liquid  sewage  will  be  25  per  cent,  less 
bulky  than  otherwise  would  be  the  case. 

I  feel  certain  that  if,  in  our  anxiety  to  prevent  the  pollution 
of  rivers,  we  fail  to  appreciate  the  biological  differences  be- 
tween excrement  and  slop-water  we  shall  make  a  mistake,  which 
in  the  end  will  be  no  real  advantage  to  the  streams.  If  there- 
fore villages  and  places  where  the  population  is  sparse  make 
serious  efforts  to  deal  with  excreta,  they  should  have  at  least 
some  breathing  time  allowed  before  the  fish  in  their  streams  are 
deprived  of  the  luxuries  which  they  doubtless  obtain  from 
kitchen  slops. 

My  belief  is  that  household  slops,  provided  they  be  not 
allowed  to  stagnate  and  are  freely  exposed  to  the  air,  and  pro- 
vided also  that  their  purification  is  commenced  on  the  premises 
where  they  are  formed,  need  cause  no  serious  trouble.  My 
experiments  in  this  direction  have  so  far  been  most  satisfactory, 
and  perhaps  at  some  future  time  the  Council  of  The  Sanitary 
Institute  will  give  me  an  opportunity  of  dealing  with  the  sub- 
ject at  greater  length  and  in  full  detail. 

There  is  only  one  other  heresy  with  regard  to  dry  methods 
of  sanitation  which  it  is  necessary  to  combat,  and  that  is  as  to 
the  manurial  value  of  the  solid  excreta  when  in  the  form  of 
earth-closet  mould.  There  are  those  who  say,  arguing  entirely 
from  chemical  analyses,  that  earth-closet  soil  has  but  a  poor 
manurial  value,  and  they  argue  that  it  is  hardly  worth  while  to 
make  any  effort  to  save  the  excreta  alone  unless  we  can  also 
save  the  urine,  which  is  much  more  rich  in  nitrogen  than  the 
solid  excreta. 

This  latter  assertion  is  quite  true,  but  I  have  jwinted  out 
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that  unless  the  urine  be  mixed  with  an  absorbent  material,  as  is 
the  case  in  farmyard  dung,  it  is  a  very  difficult  manure  to  use 
and  that  in  its  pure  state  it  does  temporary  harm.  That  this 
question  of  manurial  value  is  not  a  simple  chemical  quastion 
there  can  be  no  doubt.  It  is  probably  the  biological  rather  than 
the  chemical  conditions  of  dung  of  all  kinds  which  constitute  its 
main  value.  Nobody  who  has  really  used  human  excrement  lias 
any  doubt  of  its  real  value,  and  certainly  some  400,000,000  of 
the  human  race  would  be  willing  to  testify  to  its  very  great 
value. 

My  garden  at  Andover  has  received  the  excreta  of  about  100 
persons  for  the  last  ten  years,  and  it  has  steadily  increased  iu 
fertility,  as  the  photograph  of  my  exhibit  at  the  local  flower 
show  m  1893  will  show.  Last  year  (1894),  owing  to  the 
unusual  amount  of  rain  and  great  lack  of  sun,  was  the  most 
unfavourable  year  which  I  have  experienced,  but  nevertheless 
my  exhibit  was  highly  commended  by  the  judges.  It  is  worthy 
of  remark  also  that  my  potatoes  weixi  more  free  from  disease 
than  those  of  most  of  my  neighbours,  notwithstanding  that  they 
were  grown  in  a  damp,  low-lying  situation. 


Mr.  W.  C.  SILLA.B  (Blackhoath)  said  that  then^  was  so  much  tliat 
was  excellent,  so  much  that  was  true  in  Dr.  Poon'i^s  paper  that  he 
felt  some  hesitation  in  criticbing  it.  In  the  midst  of  all  our  social 
and  political  agitations  it  must  hk^  rememben;d  that  all  our  industries 
are  dependent  upon  agriculture,  and  common  sense  tells  us  that  agri- 
culture cannot  prosper  if  we  do  not  manure  the  land ;  yet  we  go  on 
spending  money  and  ingenuity  in  devising  means  to  destroy  or  cast 
into  the  sea  so  valuable  a  fertilizing  agent  as  that  contained  in  town 
sewage.  He  could  not  altogether  agree  with  the  author  as  to  the  prac- 
tical applicability  of  the  dry  method,  except  in  very  small  communities 
or  under  very  exceptional  circumstances,  for  ever}'  one  does  not  possess 
a  garden  or  a  gardener,  and  even  there  the  manure  would  only  be 
wanted  for  two  or  three  months  in  the  vear,  so  that  di faculties  of 
storage  would  be  sure  to  arise.  Liebig  had  estimated  the  manurial 
value  of  human  sewage  at  Ss.  7d.  per  head  |H^r  annum — being  7d.  for 
the  solids  and  8s.  for  the  liquid.  lie  believed  this  proportion  to  be 
true,  and  yet  the  author  s  method  appeared  to  make  no  provision  tor 
the  liquid  portion,  which  is  the  most  valuable.  It  is  now  possible 
with  water-carried  sewage  to  separate  the  clear  water  and  preservt* 
the  deposit  for  agricultural  use.  From  the  sewage  works  at  Kingston 
they  were  even  sending  this  manure  all  over  the  country,  and  even  as 
hr  as  Barbados.  With  such  means  at  our  disposal  he  did  not  see 
the  neoessity  for  su|)er8eding  the  water-carriage  system,  which  had 
at  leaat  its  great  convenience  to  recommend  it. 
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Mr.  Chables  Mabon  (London)  instanced  the  town  of  Nottingham, 
where  the  pail-system  had  worked  well  when  the  number  of  pails  had 
not  exceeded  30,000,  but  now  that  the  town  had  grown  to  a  popula- 
tion of  240,000,  and  the  pails  increased  to  about  40,000,  it  had 
been  found  impracticable  to  continue  to  extend  the  system  owing 
mainly  to  the  diiEculty  of  disposing  of  the  contents  of  the  paOs.  He 
was  of  opinion  that  water-carriage  must  be  the  system  adopted  in 
towns  of  over  20,000  inhabitants.  He  criticised  the  apparatus 
exhibited  by  Dr.  Poore  as  likely  to  become  fouled  and  not  suitable  for 
public  service,  and  strongly  favoured  a  system  whereby  the  excreta  is 
evacuated  directly  into  the  receptacles  used  for  its  removal. 

Mr.  Wm.  White,  F.S.A.  (London),  said  we  are  told  that  the  pail- 
system  generally  is  being  given  up,  but  at  Warrington,  where  some 
special  application  of  the  system  had  been  in  use  for  many  years,  the 
Corporation  had  at  length  found  that  they  were  able  to  make  a  good 
profit  on  the  working  of  it.  The  water-carriage  system  was  now  con- 
sidered perfect ;  but  it  had  been  perfecting  for  seventy  years,  and 
was  very  far  from  perfect  yet,  except  in  the  absolute  waste  it  entailed 
both  of  water  and  of  productive  profit ;  whilst  air  and  water  were 
polluted,  and  land  was  impoverished  by  it.  He  hoped  that  before 
another  seventy  years  had  passed,  the  dry  system  would  be  more  fully 
perfected  than  this.  He  thought  that  the  value  of  the  solid  portion 
of  the  excreta  was  greater  than  is  generally  allowed ;  and  he  instanced 
a  farm  where  under  very  exceptional  circumstances  it  had  been  used 
with  great  advantage  on  a  wheat  crop.  Moule  made  a  grand  discovery 
in  the  use  of  earth,  but  he  minimised  its  value,  and  he  really  retarded 
the  application  of  his  system,  when  he  insisted  that  a  mixtiu^  of 
ashes  might  be  used  with  equal  benefit,  and  that  the  earth  might  be 
dried  by  heat  and  used  over  again.  [He  even  patented  a  stove  for 
drying  it.]  Dr.  Poore  had  pointed  out  that  drying  by  heat  sterilised 
the  earth  and  destroyed  or  delayed  its  useful  effect. 

Dr.  Shuttlewobth  (liichmond  Hill)  referred  to  his  experience  in 
connection  uith  the  Royal  Albert  Asylum  for  imbecile  children  at 
Lancaster,  of  which  he  had  charge  for  many  years,  and  where  «iry 
earth  for  the  treatment  of  excrement  had  been  used  with  considerable 
success.  The  two  ranges  of  closets  had  simultaneous  accommodation 
re8i)ectively  for  fifty  boys  and  twenty-five  girls  (the  population  being 
600),  and  they  were  very  satisfactory'  as  long  as  the  necessary  amount 
of  dry  earth  could  be  obtained.  In  wet  seasons  there  was  a  difficulty 
as  to  this,  and  then  ash  had  been  used  as  a  substitute  for  dry  earth, 
but  the  compost  had  not  been  so  readily  accepted  by  the  farmer  for 
manurial  use.  Latterly  they  had  obtained  excellent  results  by  using 
the  powder  or  dust  from  compressed  peat  litter,  which  could  be 
readUy  obtained  in  the  neighbourhood.  In  the  first  instance  they 
had  separate  pails  to  the  closets,  but  afler^^ards  only  an  asphalted 
shallow  pit,  the  earth  being  supplied  thrice  daily  by  a  man  passing 
along  the  gangway  behind  the  seats  with  a  barrow,  and  the  whole 
contents  removed  once  a  week.     He  referred  to  Mr.  Kicliardson's 


DISCUSSION.  251 

experience  in  the  subject  at  Clifton,  Bristol,  from  whom  he  had  heard 
that  one  of  the  directors  of  the  Dry  Earth  Company  there  placed  so 
much  faith  in  the  odourlessness  of  the  system  that  he  actually  had  the 
apparatus  fitted  up  in  his  dining-room  I 

Dr.  PiBmT  (London)  said  that  in  a  small  garden  in  llampstead 
he  had  planted  all  kinds  of  things  without  success,  but  after  having 
read  Dr.  Poore's  pamphlet  on  *'  The  Living  Earth,"  he  had  adopted 
his  suggestion  of  applying  household  sewage  to  the  garden  with  good 
result,  although  the  experiment  was  carried  out  in  an  intermittent 
manner. 

Dr.  Lbggb  (London)  said  that  he  had  recently  had  an  opportunity 
of  studying  the  sanitary  arrangements  of  three  large  towns  in  the 
North  of  Europe — Ghristiauia,  Stockholm,  and  Copenhagen — where 
pails  and  cesspits  were  in  use.  The  separation  of  excreta  had  been 
attempted,  but  was  found  to  be  productive  of  intolerable  nuisance. 
In  two  of  the  towns  the  contents  of  the  pails  and  cesspits  were 
removed  by  contract  and  the  result  was  not  satisfactory.  In  Stock- 
holm, however,  the  town  takes  all  the  responsibility,  and  the  refuse  is 
carried  ten  miles  away  from  the  town  and  disposed  of  on  land.  The 
death-rate  in  all  three  towns  is  low,  varying  from  19*3  per  1,000  in 
Christiania  to  20*8  in  Stockholm.  In  Christiania  in  1892  only  six 
deaths  were  attributed  to  typhoid  fever,  while  in  Copenhagen  in  the 
same  year  the  death-rate  from  this  cause  was  only  0-07  per  1000,  and 
in  Stockholm  0-18. 

Mr.  B.  Williams  (Lee,  Kent)  said  that  he  was  carrying  out  a 
number  of  buildings  in  Wales,  and  described  the  plan  he  was  adopt- 
ing with  regard  to  earth-closets.  He  had  often  heard  that  ashes  were 
good  for  use  in  earth-closets,  but  he  had  leamt — and  the  paper  con- 
firmed this^tliat  they  had  not  the  deodorising  properties  of  dry 
earth. 

Dr.  Edwabd  Seatov  (London)  said  that  the  thanks  of  sanitarians 
were  due  to  Dr.  Poore  for  so  forcibly  calling  attention  to  a  subject 
which  still  constituted  one  of  the  main  difHculties  in  Public  Health 
administration.  The  water-carriage  system  had  been  referred  to  as 
the  *•  popular  system."  He,  however,  questioned  the  correctness  of 
so  describing  it  in  some  communities,  as  for  example  in  Nottingham, 
where,  as  was  well  known,  artizans  would  themselves  carry  pails  full 
of  excreta  to  their  rose  gardens  on  the  Mapperley  Hills.  There  at 
any  rate  the  term  *' popular'*  might  he  suitably  applied  to  the  system 
wmch  Dr.  Poore  so  eloquently  advocated.  Nevertheless  it  must  be 
taken  as  an  accepted  fact  that  in  the  case  of  towns  the  water-carriage 
system  was  for  one  reason  or  another  to  be  regarded  as  the  most 
practicable  system  of  the  future.  Authorities  generally  agreed  about 
that.  It  was,  however,  an  entirely  different  matter  when  they  came 
to  oonsider  the  sanitation  of  villages,  and  the  clusters  of  houses  of 
which  they  were  generally  composed.     He  regretted  that  the  time  for 
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discussion  that  evening  was  too  short  to  enable  him  to  enter  into  this 
very  important  subject,  which  was  of  great  and  immediate  interest 
from  the  official,  parochial,  and  local  government  points  of  view. 
Dr.  Poore,  in  his  paper  and  in  his  writings,  spoke  rather  to  indi- 
viduals than  to  communities.  But  even  from  that  point  of  view, 
he  (Dr.  Seaton),  thought  the  author  failed  to  appreciate  the  great 
difficulties  that  there  was  in  disposing  of  slop-water,  under  existing 
conditions  in  village  communities,  in  such  a  way  as  to  avoid  river 
pollution,  and  to  prevent  the  occurrence  of  "  Nuisances  injurious  or 
dangerous  to  Health." 

Dr.  S.  K.  Naeiman  (London),  referred  to  his  sanitary  experience 
in  India,  which  was  quite  in  accord  with  Dr.  Poore's,  as  regards  the 
disposal  of  the  solid  excreta,  but  he  was  opposed  to  dry  methods  of 
sanitation,  on  account  of  the  great  difficulty  in  dealing  with  urine 
and  waste  water.  In  India,  wherever  the  latter  were  allowed  to  soak 
into  the  ground,  they  spread  malaria  and  gave  rise  to  mosquito  pests. 
As  an  instance,  at  the  Bombay  Veterinary  OoUege  the  excreta,  etc., 
of  about  100  people  and  100  animals  werii  dealt  with  by  the  diy 
methods,  in  an  open  space  oY  25,000  square  yards,  round  about  the 
college  buildings,  the  space  being  utilised  as  a  garden  for  growing 
flowers,  fruits  and  vegetables.  As  the  urine  and  slop-water  all  bad 
to  percolate  into  the  ground,  two  years  after  the  college  was  occupied 
the  place  became  highly  malarious,  the  effects  of  the  malaria  being 
more  marked  in  the  rainy  season,  and  just  afler  it  (August,  Septem- 
ber and  October),  when  the  moisture  begins  to  evaporate  from  the 
ground.  As  usual,  the  Europeans  suffered  more  heavily  than  Indians 
with  dysentery,  hepatic,  abscess,  and  neuralgic  pains.  Before  the 
committee  appointed  to  enquire  into  the  sanitation  of  the  place,  he 
strongly  urged  the  necessity  of  collecting  urine  and  slop-water  in 
cesspools,  with  a  view  to  carting  them  away  daily  to  throw  into  a 
main-sewer  or  into  the  sea.  This  plan  has  since  been  adopted,  and 
the  place  is  now  almost  free  from  malaria.  He  also  instanced  the 
case  of  a  newly -built  bungalow,  where  the  same  results  followed  a 
year  or  two  after  occupation.  The  wells  on  examination  were,  in 
each  ease,  found  to  be  uncontaminated. 

Mr.  (t.  Murray  (London)  referred  to  the  various  moulds  and 
fungi  peculiar  to  excreta,  giving  the  result  of  a  superficial  census  of 
them  he  had  made.  He  argued  from  this  and  other  facts  that  large 
numbers  of  moulds  were  specifically  present  in  the  excreta  of  par- 
ticular animals  and  ready  to  germinate  soon  after  emission,  and 
showed  that  in  this  method  of  sanitation  man  is  only  following 
nature's  plan.  He  n^garded  Dr.  Poore's  exposition  as  a  great  victory 
of  principle,  and  expressed  confidence  in  the  future  perfecting  of 
luethods  of  adapting  it  to  the  conditions  of  country  and  suburban 
lite. 

Dr.  8.  KiDfiAL  (London)  referrei  to  the  fact  that  the  alkaline  salts 
of   the  fatty  acids  (soaps)  were  prejudicial  to  the  growth   of  the 
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nitrifying  organisms,  and  this  would  be  fatal  to  any  arrangement  for 
applying  slop-water  continuously  to  the  same  land.  In  Dr.  Poore's 
experiment  he  had  collected  from  several  cottages  the  valuable  waste 
products  (urine  and  solid  fseces)  and  left  on  the  land  of  those  cottages 
the  slop-water  to  be  got  rid  of  by  some  other  system. 

Sir  Thomas  Cbawfobd,  K.C.B.  (Chairman),  said  that  in  India  the 
dry  method  was  applied  to  all  cantonments  of  troops ;  but  there 
was  di£Sculty  in  applying  it  to  the  villages,  as  the  natives  resent  any 
interference.  In  the  large  towns — ^Bombay,  Calcutta,  and  Madfas, 
the  sanitary  arrangements  were  more  advanced.  He  thought  that 
Dr.  Poore  was  right  as  to  the  desirability  of  shallow  trenches  for 
burying  excreta ;  but  as  it  was  easier  to  dig  one  deep  trench  than 
several  shallow  ones,  the  coolies  had  to  be  well  looked  after.  The 
rule  in  the  cantonments  was  that  these  trenches  should  not  be  more 
than  10  or  12  inches  deep,  and  filled  in  every  day.  The  excreta  was 
carried  from  the  barracks  in  air-tight  vessels  on  carts  to  the  trenches, 
which,  of  course,  should  be  lower  down  the  watershed  than  the  wells. 
He  had  found  no  cantonment  in  India  where  the  troops  had  been 
free  from  enteric  fever.  The  young  soldiers  were  mostly  attacked, 
and  he  thought  there  might  be  some  truth  in  a  recent  suggestion, 
that  it  might  be  due  to  the  filters  at  railway  stations,  which  were  not 
always  supplied  with  filtering  material  of  unexceptionable  purity. 
As  chairman  he  proposed  a  hearty  vote  of  thanks  to  Dr.  Poore  for 
his  investigations  and  for  going  so  thoroughly  into  the  matter  in  the 
present  paper.  He  thought  that  Mr.  Sillar  had  |  not  said  too  much 
on  the  subject  of  the  waste  of  sewage. 

Dr.  G.  V.  PooBB  (London)  in  replying,  said,  that  hin  lecture  was 
mostly  on  the  question  of  principle,  and  a  great  deal  more  might  be 
said  on  the  details  of  adaptation  of  the  principle  to  particular  cases. 
He  oould  not  agre<'(  with  all  that  Mr.  Sillar  has  said,  because,  when 
you  mix  water  with  sewage  the  great  trouble  of  dealing  with  it 
commences.  The  success  of  the  dry  system  depends  very  much  upon 
management;  no  doubt  peat  is  applicable  to  the  system,  but  like 
sawdust  it  contains  a  certain  amount  of  antiseptic,  and  the  compost 
takes  a  longer  time  to  ripen  as  a  manure.  Peat  even  when  sterile 
destroys  germs.  The  sawdust  urinal  he  had  referred  to  was  working 
satisfactorily,  at  the  railway  works  at  Twickenham,  and  the  engineer 
would  be  glad  to  give  any  member  of  the  Institute  facilities  for 
seeing  it.  With  regard  to  the  detail  of  arrangement,  he  thought 
that  a  trowel  and  bin  of  earth  was  very  much  better  than  any 
meohanical  arrangement.  One  drawback  to  earth -closets  is,  that 
they  may  go  for  weeks  without  being  used,  and  the  earth  gets  too 
dry  and  dusty.  In  his  own  experience  the  slop  water  and  urine  from 
a  verr  small  establishment  (never  more  than  five  persons)  had  been 
mn  tar  seven  years  at  the  foot  of  a  privet  hedge,  with  a  flower  bed 
in  front,  without  causing  nuisance.  Of  course,  if  you  do  not  take 
oropt  from  manured  land  it  will  not  take  so  much  sewage. 


254 


ON   BACK-TO-BACK   HOUSES. 

By  JAMES  NIVEN,  M.A.,  M.B.,  Medical  Officer  of  Health, 

Manchester. 

With  Ilhistrationa  of  various  types  of  Back-to-Back  Houses 
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Read  at  Sessional  Meeting^  March  13th^  1896, 


The  objects  of  this  paper  are : — 1.  To  discuss  the  influence  of 
back-to-back  houses  on  health,  and — 2,  To  explain  what  action 
the  Manchester  Corporation  is  taking  to  remedy  the  defects  of 
these  dwellings.  The  most  important  investigations  on  the 
effects  of  these  houses  on  health  are  probably  contained  in  the 
contribution  of  Dr.  Tatham  to  the  Report  by  Dr.  Barry  and 
Mr.  P.  Gordon  Smith  on  this  subject,  and  in  a  paper  by  Mr. 
Herbert  Jones,  Medical  Officer  of  Health  for  Crewe,  in  Public 
Healthy  August,  1893.  Dr.  Tatham  endeavoured  to  elucidate 
the  question  by  comparing  the  deatli-rates  from  all  causes, 
from  infectious  diseases,  from  phthisis,  and  fnnn  lung  diseases, 
in  the  Registration  sub-districts  of  Greengate  and  Regent  Road 
in  Salford. 

The  registration  sub-districts  arc  classified  according  to  the 
])ropoi*tion  of  back-to-back  houses  in  them,  and  the  figures  are 
totalled  in  groups  as  shown  in  the  table  on  the  opposite  page. 

These  are  most  striking  figures,  which  make  it  highly  pro- 
bable that  the  mere  fact  of  being  back-to-back  renders  a  house 
injurious  to  its  inmates.  But,  however  valuable  the  results 
obtained  may  be,  they  fall  short  of  pn)of  and  are  ojien  to  these 
objections. 

In  the  first  place  the  back-to-back  houses,  certainly,  on  the 
whole,  lie  in  the  older  and  less  sanitary  parts  of  Salford,  so  that, 
in  the  total  of  districts  containing  no  back-to-back  houses,  there 
are  many  that  are  probably  much  healthier  than  any  of  those 
containing  back-to-back  houses,  and  these  will  doubtless  lower 
the  total  death-rates. 

In   the  second  place,  when  we  examine  in  detail  the  tables 
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furnished  by  Dr.  Tathani,  and  scrutinise  the  districts  adjoiniiig 
those  containing  back-to-back  houses,  we  find  that  in  these  afaip 
tlie  mortaUties  are  very  high,  being  frequently  in  excess  of  tki'^jl 
mortalities  in  the  districts  containing  back-to-back  houses. 

Nevertheless  in  the  Greengate  district  Dr.  Tatham  con 
that  the   back-to-back   houses,    except    for    their    stru 
arrangement,  are  placed  under  better  sanitary  conditions 
the  whole   than  through  houses,  and  that  there  is  no 
difference  in  the  social  condition  of  the  people  inhabitin 
two   classes  of  dwellings.     The  figures  for  this  district 
therefore,  considerable  value. 

The  ideal  method  of  estimating  the  effect  of  back-to-l 
houses   on   the   death-rates  would   be,   if   ])ossible,  to  take 
number  of  back-to-back  houses  built  in  the  same  manner  Wf.k 
similar  number  of  through  houses  of  similar  materials  and  m  '\ 
equal  soundness  of  construction,  inhabited  by  the  same  dbip    ' 
of  people,  engaged  in  the  same  pursuits  and  of  equal  sodd 
position,  and  then  to  compare  the  fortunes  of  the  inhabitaiA 
in  the  two  groups.  ^     i 

Fortunately  we  possess  such  an  investigation  in  Mr.  Jonci* 
admirable  paper. 

The  results  at  which  he  arrives  are  similar  to  those  previoos^ 
obtained  by  Dr.  Tatham. 

I  would  also  mention  an  inquirj'  made  by  Dr.  Pilkington  of 
Preston,  twenty  years  ago,  which  brought  out  a  very  excessive 
mortality  in  back-to-back  houses. 

Most  medical  men  are  agreed  on  this  subject.  But  opinions 
must  be  able  to  stand  the  test  of  figures,  and  Dr.  Bell,  of 
Bradford,  in  a  paper  i)ubHshed  in  Public  Healthy  Febmaiy, 
1892,  has  given  figures  which  certainly  appear  to  show  that 
back-to-back  houses  of  fair  construction  may  be  occupied  with- 
out injury  to  health.  The  mode  in  which  these  houses  were 
selected  was  criticised  adversely  by  Dr.  Evans,  but  there  stQl 
wants  something  to  explain  the  very  low  rates  of  mortality 
in  them.  The  figures  appear  to  suggest  that  in  calculating 
these  death-rates  Dr.  Bell  omitted  10  distribute  the  deaths  in 
public  institutions  of  persons  coming  from  these  houses. 

The  investi^tion  which  I  have  made  has  reference  only  to 
Manchester.  The  back-to-back  houses  here  are  mainly  in  the 
older  parts  of  the  city.  They  are,  many  of  them,  dilapidated, 
with  defective  roofs,  walls,  floors,  windows,  and  doors. 

The  condition  of  these  dwellings  is  shown  by  Diagram  !» 
p.  256,  giving  a  perspective  view  of  the  interior  of  two  of  these 
dwellings. 

Then  again,  they  are  often  contained  in  closed  courts,  when 
the  })rivies,  generally  defective,  are  arranged  in  stacks  in  the 
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interior  of  the  court,  or  they  are  in  narrow  and  confined  streets 
and  overshadowed,  perhaps,  by  lofty  buildings,  with  pail  closets 
underneath  bedrooms.  A  view  of  some  of  these  conditions  is 
given  in  Diagram  2,  p.  256. 

With  the  proviso,  then,  that  this  inquiry  does  not  relate  to 
back-to-back  nouses  in  the  abstract,  but  to  these  dwellings  as 
they  occur  in  Manchester,  I  go  on  to  describe  the  mode  of 
inquiry  pursued. 

The  old  township  of  Manchester  alone  is  dealt  with.  A 
census  was,  in  the  beginning  of  the  present  year,  taken  in  each 
of  the  Inspectors  districts  in  this  area  of  the  inhabitants  in  the 
back-to-back  houses.  This  proceeding  was  rendered  necessary 
by  the  operations  of  the  SaYiitary  Committee  which  have 
considerablv  altered  the  number  o^  back-to-back  houses  since 
1891. 

It  was  assumed  that  the  population  of  these  houses  liad  not 
much  altered  since  the  census.  Certainly  it  will  not  have 
diminished. 

A  description  was  obtained  of  the  districts,  and  the  total  area 
was  divideci  up  into  portions  corresponding  to  this  description, 
the  object  being  to  select  portions  of  the  districts  in  which  the 
inhabitants  of  oack-to-back  houses  were  similar  to  those  in- 
habiting other  houses  in  their  social  conditions,  pui'suits, 
character  and  circumstances  generally. 

The  population  of  each  sub-district  was  calculated  on  the 
basis  of  the  censuses  of  1881  and  1891  to  the  middle  of  the 
period  1891-94.  A  slight  error  will  occur  in  the  population 
of  the  districts,  if  the  diminution  of  population  has  been  at  a 
different  rate  in  these  vears,  but  such  error  will  certaiiilv  not 
be  large. 

The  death-rates  for  the  sub-districts  were  then  calculated  out 
from  different  causes,  and  at  groups  of  ages,  as  shown  in  the 
following  tables,  summarised  from  the  separate  tables  for  each 
sub-district. 

Tables  3  and  4  refer  only  to  the  selected  districts. 

The  figures  marked  "difference"  are  figures  which  I  have 
elsewhere  called  poverty  indices.  They  show  the  death-rates 
on  the  actual  population  due  to  deaths  which  have  occurred  in 
public  institutions,  mostly  in  the  Union. 

It  will  be  seen  that  in  these  selected  districts  there  is,  as  far 
as  these  figures  are  concerned,  rather  more  poverty  in  the  other 
houses  than  in  the  back-to-back  houses. 

Table  5  sums  up  the  figures  for  the  selected  districts,  by  the 
addition  of  their  populations  and  deaths  and  a  fresh  calculation 
of  the  death-rates. 
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The  general  result  of  this  calculation  is  seen  to  be  in  accord 
with  Dr.  Tatham's  fimires,  although  I  think  there  is  a  decided 
advantage  in  the  metnod  pursued. 

It  will  be  seen  that  in  infancy  and  in  advanced  years  there  is 
an  excess  of  mortality  in  back-to-back  houses  which  is  not  found 
in  the  middle  period  of  life. 

There  is  also  a  decided  excess  in  lung  diseases  other  than 

Shthisis,  and  in  zymotic  diseases.     There  is  also  an  excess  in  the 
eath-rate  from  phthisis,  though  not  so  marked. 

I  now  come  to  the  second  part  of  this  paper,  viz.,  a  statement 
of  the  proceedings  which  have  been  adopted  in  reference  to  back 
to  back  houses  m  the  City  of  Manchester.  In  Dr.  Tatham's 
recent  report  on  the  health  of  Manchester  for  1891-93,  is  given 
a  map  showing,  by  shading,  the  mortalities  in  districts  in  the 
years  1888-90,  and  a  very  large  surface  indeed  is  covered  by 
black,  indicating  a  death-rate  of  over  40  per  1,000.  The 
excessive  mortality  in  these  districts  has  long  been  known,  and 
in  1885  the  Unhealthy  Dwellings  Committee  was  formed  to 
deal  with  the  conditions  which  were  considered  to  give  rise  to  it. 
Dr.  Tatham's  investigations  published  in  Dr.  Barry  and  Mr. 
Gordon  Smith's  Report  in  1888,  pointed  very  strongly  to 
the  influence  of  back-to-back  houses  in  producing  these  high 
death-rates,  and,  undoubtedly,  largely  determined  the  suo- 
sequent  policy  in  Manchester,  which  has  been,  as  far  as  possible, 
to  deal  first  with  this  class  of  property;  a  policy  in  which  I 
decidedly  concur. 

Insanitary  houses  are  dealt  with  in  Manchester  under  the 
Local  Act  of  1867,  section  41,  which  reads  as  follows: — 

In  any  case  where  it  is  certified  to  the  CorporJ^tion  by  an 
Inspector  of  Nuisances,  or  by  any  two  medical  practitioners,  that 
any  building  or  part  of  a  building  is  unfit  for  human  habitation, 
the  Corporation  may  by  their  order,  affixed  conspicuously  on  such 
building,  declare  that  the  same  is  not  fit  for  human  habitation, 
and  shall  not,  after  a  date  therein  to  be  specified,  be  inhabited ; 
and  any  person  who  shall,  after  the  date  or  time  mentioned  in 
such  order,  let  or  occupy,  or  continue  to  let  or  occupy,  or 
knowingly  suffer  to  be  occupied,  such  building  or  part  of  a 
building,  shall  be  liable  to  a  penalty  not  exceeding  five  pounds, 
and  for  a  continuing  offence  not  exceeding  forty  shillings  for 
every  day  during  which  the  offence  may  continue:  provided 
always,  that  if  at  any  time  after  such  order  the  Corporation 
shall  be  satisfied  that  such  house  has  become  or  been  rendered 
fit  for  human  habitation  thev  may  revoke  their  said  order,  and 
the  same  shall  thenceforward  cease  to  oi>erate. 

It  will  be  observed  that  in  this  Act  the  Sanitary  Inspector 
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takes  the  place  of  the  Medical  Officer  of  Health,  a  circumstance 
which  was  due  to  there  having  been  no  Medical  Officer  of 
Health  when  the  Act  was  passed. 

In  the  year  1887  the  policy  was  inaugurated  of  pulling  down 
some  of  the  houses  in  back-to-back  blocks  to  make  yards  for  the 
remainder,  which  were  then  made  into  through  houses  opening 
at  the  back  into  these  yards.  It  was  not,  however  until  1 8^2 
that  these  operations  assumed  very  large  proportions.  In  1894 
they  have  been  considerably  extended.  In  1890  Dr.  Tatham 
presented  to  the  Sanitary  Committee  a  report  dealing  with  this 
process  of  conversion  of  back-to-back  houses,  which  was  re- 
issued in  1 893.  In  this  report  are  stated  very  clearly  the  limita- 
tions, under  which  he  was  prepared  to  approve  of  such  alterations, 
as  follows : — 

"  Without  presuming  to  dogmatise  on  this  difficult  cmestioVi, 
which,  after  all,  is  not  exclusively  a  medical  one,  the  medical 
Officer  of  Health  would  ask  the  attention  of  the  Committee  to 
the  following  considerations : — 

"  1.  It  is  generally  admitted  that  back-to-back  houses  are 
bad  in  principle ;  the  chief  grounds  for  this  state- 
ment are  set  forth  in  the  last  para,  on  page  1  (ant«). 
"  2.  Most  of  the  houses  of  this  construction  in  Manchester 
are  very  old ;  they  are  overcrowded  on  site,  dilapi- 
dated, and  ill-drained.  Resting,  as  they  do  for  tne 
most  part,  on  the  bare  ground,  the  floors  are  cold 
and  damp.  Where  they  do  not  open  into  back 
yards,  they  abut  on  narrow  streets,  which  are  fre- 
quently cuh  de  sac.  They  are  of  necessity  unventi- 
lated  and  are  without  decent  closet  accomodation. 
"  6.  Inasmuch  as  the  reconstruction  or  the  renovation  of 
houses  on  any  really  satisfactory  plan  will  entail  a 
heavy  outlay  on  the  owners,  it  becomes  a  serious 

?uestion  whether  the  Corporation  is  justified  in  con- 
erring,  so  to  speak,  "a  new  lease  of  life "  on  property 
which  is  practically  worn  out,  and  which  on  this 
account  is  incapable  of  restoration  to  a  condition 
fairly  compatible  with  health. 

"  4.  Wherever  attempts  have  been  made — in  Manchester  or 
elsewhere — to  deal  with  worn-out  or  ill-constructed 
back-to-back  property  otherwise  than  by  demolition, 
the  results,  judged  from  a  sanitary  point  of  view, 
are  not  satisfactory. 

"  5.  It  is  a  significant  fact,  to  which  attention  has  been 
directea  in  the  report  of  Dr.  Barry  and  Mr.  Gordon 
Smith,  that  in  the  manufacturing  districts  of  Lan- 
cashire, in  the  Potteries,  and  in  the  Black  Country, 
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where   dwellings  of    the   back-to-back    class    had 
formerly  prevailed  to  a  very  considerable  extent, 
the   system   of   building    houses   unprovided   with 
means   for    through   ventilation   has   been   almost 
entirely  discontinued.     In  the  Yorkshire  borough 
of  Todinorden,  where  back-to-back  house  construc- 
tion was  at  one  time  the  rule,  the  erection  of  further 
buildings  of  this  type  is  prohibited  by  local  bye-law. 
"  Although  the  Corporation  will  probably  hesitate  to  peremp- 
torily require  the  demolition  of  all  the  back-to-back  property 
in  the  city  at  an  early  date,  it  nevertheless  appears  to  the 
Medical  Officer  of  Health  desirable  that  the  further  use  of  such 
buildings  for  human  habitation  should  be  restricted  to  those 
cases   in  which   they   can   be   brought  into   conformity   with 
suitable  conditions.     On  this  point  unfortunately  no  experience 
from  other  towns  is  available  for  our  guidance ;  but  it  would 
seem  expedient  that  the  Corporation  should  lay  down  at  least 
two  fundamental  requirements,  in  default  of  which  the  future 
occupation  of   such  dwellings   should   be   prohibited.      These 
requirements  should  be — 

"  (a)  That  the  principal  materials  of  which  the  houses  are 

constructed  should  be  sound,  and   be   capable   of 

thorough  repair  according  to  one  or  other  of  the 

plans  appenaed  to  this  report  * 

"  (b)  That  in  every  case  the  streets  on  both  sides  of  the 

rows  of  cottages  should  be  through  streets  without 

obstruction  at   either  end ;   and  that  thev  should 

measure  eight  yards  in  width,  at  the  least. ' 

Concurrently  with  the  alteration  of   houses   in   the   above 

manner,   several   areas   were   condemned    entirely  under   the 

Housing  of  the  Working  Classes  Act,  in  the  years  1889-91,  and 

on  two  of  these  blocks  Artizans*  Dwellings  have  been  erected  in 

the  style  so  well  known  in  London.     One  of  these  blocks  is 

intended  to  house  1,250  persons,  the  other  to  house  450  persons. 

This  is,  indeed,  the  only  proceeding  possible,  where    it  is 

desired  to  erect  dwellings  to  take  a  population  equal  to  that 

which  has  been  displaced  in  crowded  districts,  if  at  the  same 

time  we  are  to  secure  a  sufficient  supply  of  fresh  air  and  light. 

It  has  been  objected  to  these  dwellings  that  the  children  are 
necessarily  thrown  together  much  more  intimately  than  where 
the  houses  are  quite  separate  opening  on  a  street,  and  that 
infections  disease  spreads  more  certainly  in  them  merely  from 
the  aggregation  of  infection.  Possibly  it  may  be  so  to  some 
extent,  but  not  I  think  to  such  an  extent  as  to  form  a  serious 

Timent  against  them. 
do  not,  in  fact,  know  of  any  drawback  attaching  tw  tW^a 
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dwellings,  which  does  not  also  attach  to  cottages ;  and,  if  well 
contrived,  soundly  constructed,  well  ventilated,  and  properly 
drained,  they  should  be  an  enormous  advance.  I  consider 
such  a  building  as  has  been  erected  off  Oldham  Road,  in 
Manchester,  with  its  large  internal  square,  as  a  useful  addition 
to  the  housing  of  the  people. 

But  these  buildings  in  successive  storeys  are  not  in  favour  in 
Lancashire.  They  are  popularly  known  as  barracks,  and  land- 
lord and  tenant  combine  to  assail  them.  I  can  scarcely  believe 
but  that,  if  sufficient  accommodation  is  provided  for  the  tenants, 
they  will  ultimately  become  popular.  To  secure  this  end,  how- 
ever, they  do  undoubtedly  require  to  offer  very  substantial 
advantages  over  separate  houses. 

It  is,  1  think,  absolutely  essential  to  exercise  a  strict  control, 
and  to  insist  on  having  satisfactory  tenants  in  the  tenements. 

To  return  to  the  methods  of  dealing  with  back-to-back 
houses.  I  have  said  that  I  concurred  in  the  policy  which  had 
been  pursued,  viz.,  absolutely  to  condemn  those  back-to-back 
houses  which  do  not  fulfil  the  conditions  laid  down  by  Dr. 
Tatham,  and  in  the  remainder  to  insist  on  the  making  of  yards 
for  the  houses  with  proper  provision  of  conveniences.  The 
magnitude  of  this  task  may  be  inferred  from  the  following 
statement  of  back-to-back  houses,  presented  by  the  Superin- 
tendent of  tBe  Sanitary  Department  in  1891.  From  tnis  it 
will  be  at  once  seen  in  what  a  large  proportion  of  these  houses 
the  living  rooms  must  be  plunged  in  darkness,  and  how  large 
a  number  do  not  fulfil  the  condition  of  having  a  street  24  feet 
in  width  in  front  of  them. 

Statement  of  Back-to-Back  Houses  in  the  City^  in  accordance 
with  the  Resolution  of  the  Unhealthy  Dwellings  Sub^ Committee 
of  November  18th,  1890. 

Total  number  of  back-to-back  houses 9,240 

Number  of  two-storey  back-to-back  houses  opeuin^  into  streets,  courts,  or 

passages  of  the  following  widths : — 

From    1  to    2  yards 105 

„      2  ^  »,  428  One   of  this  number  is 

„      3  4  „  634  [one  storey  high  only 

„      4  5  „  981  One  of    this  number  ia 

,.5  6  „  1351  [one  storey  high  only 

,,6  7  „  964 

„      7  8  „ 954  Five  of  this  number  are 

„      8  9  „  418  [one  storey  high  only 

„      9  10  „  618  Eleven  of  this  number  are 

10  11  „  251  [one  storey  high  only 


„  11  12  554 

„  12  13  , 132 

M  13  14 132 

„  14  »)  , 360 
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Kumber  of  three-etorey  back-to-back  houses  opening  into  streets,  courts,  or 

paaaages  of  the  following  widths : 

Prom   1  to    2  yards 14 

„  2  3  , 80 

„  3  4  „    128 

„  4  6  „    147    Ten  of  this  number  are 

„  6  6  „    176               [four  storeys  high 

„  6  7  „    136 

„  7  8  „    64 

H  8  9  46 

„  9  10  „    89    Four  of  this  number  are 

„  10  11  „    20               [four  storeys  high 

«  11  12  „    : 99 

M  12  13  , 11    Four  of  this  number  are 

„  13  14  „    23               [four  storeys  high 

,.  14  30  „    88 

Number  of  two-atorey  houses  opening  on  to 

open  spaces,  &C. 174    Three  of  this  number  are 

Number  ofthree-storey  houses  opening  on  to  [one  storey  high  only 

open  spaces,  Ac 65    Fourteen  of  this  number 

Number  of  houses  where  high  buildings  are  [are  four  storeys  high 
near,  and  interfere  with  light  and  venti- 
lation     370 

Number  of  houses  at  present  unoccupied    ...    513 

Total  amount  of  rental  per  week ;£1,470    3    8} 

ATerage  rental  per  week   0    :i    2 

Total  number  of  occupants   31,008 

ATerage  number  of  occupants  in  each  house 3} 

Attached  to  the  Report  of  Dr.  Tatham  in  1893  are  plans 
according  to  which  alterations  might  be  carried  out  in  back-to- 
back  houses. 

These  plans  are  marked  A,  B,  C,  D.  The  first  three  are 
exhibited  in  a  diagram  (p.  256)  showing  the  dwellings  con- 
Terted  into  through  houses. 

Supposing  in  a  double  row  of  back-to-back  houses,  these  are 
numbered  1,  3,  5,  7,  &c.,  facing  one  way,  and  that  those  back- 
to-back  with  them  are  numbered  2,  4,  6,  8,  &c.,  then  plan  A 
consists  in  taking  out  houses  3  and  4,  which  are  replaced  by 
yards.  Into  the  yards  replacing  3  and  4,  each  of  which  con- 
tains a  water-closet  and  ash-box,  an  opening  is  made  from  the 
houses  1,  2,  5  and  6.  Houses  9  and  10  are  taken  out  and 
made  into  yards  for  houses  7,  8,  11  and  12,  In  this  way  the 
houses  are  made  through  and  a  free  circulation  of  air  takes 
place  about  every  block  of  four. 

Plan  B  consists  in  taking  out  numbers  3,  7,  11,  &c.  1  and  2 
are  made  into  a  double  through  house,  which  opens  into  the 
yard  replacing  3,  into  which,  also,  opens  No.  4 ;  5  and  6  arc 
made  into  a  double  through  house  opening  into  the  yard 
replacing  No.  7,  into  which  also  opens  No.  8  and  so  forth. 

jPlan  U  consists  in  removing  houses  3  and  5,  11  and  13,  and 
so  on,  replacing  them  by  yards. 
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1  and  2  made  double  and  through,  and  4  open  into  the 
yard  replacing  3,  while  7  and  8  made  into  a  through  house,  as 
well  as  6,  open  into  the  yard  replacing  5. 

Plan  D  consists  in  shaving  a  portion  off  houses  2,  4,  6,  8,  ftc^ 
and  converting  these  portions  into  yards. 

1)  is  omitted,  as  it  is  not  intended  to  alter  more  houses  on 
this  plan.  Of  those  shown  I  should  be  disposed  to  admit  A 
and  C  only,  and  C  only  where  the  houses  have  more  than  two 
storeys,  in  cases  where  a  gain  of  light  would  be  secured  by 
adopting  this  plan.  The  circulation  of  air  round  the  houses  in 
plan  A  IS  so  great  an  advantage  as  to  give  a  clear  preference  to 
it.  By  any  of  these  plans.  A,  B,  and  C,  fair-sized  yards  are 
provided,  common,  it  is  true,  to  two  houses.  Water-closets  are 
substituted  for  the  pails  formerly  used,  itself  an  enormous 
improvement.  The  ash-boxes  are  placed  in  a  convenient  position 
under  cover.  The  drains  are  well-laid,  and  go  directly  mto  the 
street  sewer. 

So  far  as  yards  are  concerned,  these  altered  houses  are  in  a 
much  better  position  than  many  through  houses,  which  are  now 
provided  at  the  back  with  extremely  small  air-spaces,  the  ground 
of  which  is,  not  rarely,  soaked  with  urine. 

It  is  the  possibility  of  so  much  improving  the  air-spaces  round 
the  houses,  and  of  removing  from  these  dwellings  conditions 
than  which  it  would  be  difficult  to  imagine  worse,  which  leads 
me  to  say  that  I  heartily  concur  in  the  policy  of  first  dealing 
with  back-to-back  property. 

The  difficulties  are  much  more  considerable  when  we  come  to 
deal  with  the  defects  of  through  houses. 

All  recent  alterations  have  not  been  carried  out  strictly 
according  to  these  three  plans.  Taking  it  as  their  aim  to  bring 
light  and  a  free  circulation  of  unpolluted  air  to  the  altered 
dwellings,  the  Corporation  have  been  able  in  some  instances  to 
secure  more  substantial  betterments,  of  one  of  which,  made  in 
1894,  I  show  a  diagram  (p.  256).  In  this  case  good  yards  and 
abundant  air  space  have  been  furnished  at  the  backs  of  the 
houses,  and  the  back-to-back  houses  have  been  made  through. 
In  carrying  out  these  alterations,  it  is  intended  in  future 
to  provide  windows  on  the  sides  of  the  houses  abutting  on 
yards. 

We  are  now  in  a  position  to  consider  what  the  Corporation 
have  done  in  regard  to  these  dwellings. 

The  following  stiitement  shows  the  total  operations  carried 
out  by  the  Unhealthy  Dwellings  Committee  since  they  were 
constituted  in  1885. 
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Siatement  showing  the  number  of  houses  (mostly  back- to~  back) 
certified  as  unfit  for  human  habitation^  and  dealt  with  by  the 
Unhealthy  Dwellings  Sub- Committee  frotn  February ^  1886^  to 
March  1st,  1896  :— 

Total  number  of  houses  certified  to,  and  dealt  with  bv 

the  Committee  . .  4,485 

Total  number  of  houses  actually  added  and   made  into 

doable  through  houses  with  yards  817 

Total  number  of  houses  actually  demolished  (exclusive  of 

those  in  various  areas)  440 

Total  number  of  houses  actually  repaired,  and  nearly  all 

made  into  single  through  houses  with  yards  503 

Total  number  of  houses  permanently  closed  1,495 

Actually  treated         . .  . .    3,255 


Leaving  1,230  which  are  accounted  for  below: — 
Scheduled  and  dealt  with  in  areas 
Beferred  to  and  dealt  with  by  other  Committees 
Awaiting  expiration  of  notices  to  close    . . 
Stand  adjourned 
Orders  of  Committee  not  yet  carried  out 


225 

19 

747 

237 

2 


1,230 


The  following  return  prepared  by  Mr.  liook,  the  Superinten- 
dent of  the  Sanitary  Department,  ^or  Alderman  Walton  Smith, 
Chairman  of  the  Sanitary  Committee,  of  the  alterations  carried 
out  in  the  worst  districts  of  Manchester,  shows  clearly  the  rate 
at  which  these  changes  are  going  on. 

Summary  of  Houses  dealt  with  in  the  worst  Districtn  of  Man- 
chester from  January,  1889  to  March  Isty  1896. 


KumlMr 
dMlt  with. 


No,  added,  made 
into  double 

throngh  HouRei 

and  proTided 

with  Yards. 


Jan.  to  Dec  1889 

152 

Do. 

189() 

47 

Do. 

1891 

109 

Da 

1892 

403 

Da 

1893 

373 

Do. 

1894 

956 

Totals 

m          m 

2.040 

Jan.  to  Mar. 

1895  ■ 

260 

2,300 

9 
11 
31 
82 
69 
5i) 


261 


Nniuber 
Demolished. 

l.'t 
11 
13 
44 
52 
31 

164 


No.  Bepaired, 

and  nearly  all 

made  into  single 

through  Houses. 

with  Yards. 


12 
7 
17 
92 
104 
12 


244 
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In  addition  to  these,  239  houses  have  been  demolished  in 
the  Oldham  Road  Area  (on  block  2)  and  Workmen's  Dwelllnss 
built  on  the  site,  and  121  houses  (on  block  1^  are  now  closed 
and  will  be  dealt  with  in  a  similar  manner  in  aue  course. 

105  houses  have  been  demolished  on  the  Pollard  Street  Area, 
and  Workmen's  Dwellings  built  on  the  site. 

On  the  Pott  Street  Area,  58  houses  have  been  purchased 
by  the  Corporation,  a  portion  of  which  are  now  closed. 

It  will  be  seen  from  these  figures  that  a  considerable  number 
of  people  must  have  been  entirely  displaced  by  these  operations; 
not,  it  is  true  so  many  as  at  first  sight  appears,  since  at  least  one- 
third  of  the  houses  remain  of  those  in  which  alterations  have 
been  carried  out.  What  becomes  of  these  people?  No 
systematic  inquiry  has  been  made  into  the  subsequent  history  of 
those  who  have  had  to  leave  the  houses  pulled  down,  but  it  has 
been  ascertained  that  a  portion  of  them  do  altogether  leave  the 
district,  and  go  out  into  districts  where  building  operations  are 
going  on.  Tlie  greatest  number,  however,  remain  in  parts  not 
far  removed  from  their  old  home,  and  there  is  thus,  for  a  time, 
a  tendency  created  to  overcrowding  in  lodgings.  This  tendency, 
it  is  believed,  is  only  temporary.  A  graaual  pressure  outwards 
is  created.  A  wave,  as  it  were,  of  outward  movement  permeates 
the  community.  It  must  be  admitted,  however,  that  the 
tendency  to  overcrowding  requires  to  be  very  cai'ef uUy  watched 
over.  This  tendency,  from  tne  census  which  was  taken  in  18i*0 
of  back-to-back  houses,  and  again  in  this  year,  does  not  seem 
to  have  materially  aflFected  back-to-back  houses ;  and,  indeed, 
the  average  number  of  persons  living  in  these  dwellings  is 
lower  than  we  should  expect,  though  many  of  them  contain 
large  families.  I  have  made  inquiries  as  to  any  tendency 
which  may  have  arisen  in  recent  years  to  an  increase  in  the 
number  of  new  dwellings. 

No  increase,  however,  has  occurred  within  the  last  three 
years,  although  there  is  reason  to  believe  that  on  one  side  of 
the  City  just  outside  the  boundary  there  has  been  an  increase 
of  building  operations.  Such,  however,  is  the  legitimate  and 
even  necessary  outcome  of  these  and  other  changes  in  the 
centre  of  Manchester,  and  we  must  be  prepared  to  consider  at 
no  distant  time,  concurrently  with  a  thinnmg  of  houses  in  the 
centre,  the  necessity  of  increased  facilities  for  transit  to  and 
from  the  outer  ring.  In  the  meantime  the  present  operations 
are  calculated  to  effect  a  revolution  in  the  habits  and  in  the 
health  of  a  considerable  section  of  the  poorest  inhabitants  of 
Manchester. 
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Sir  Frakcis  Powell,  Babt.,  M.F.  (London)  said  that  he  had 
been  much  interested  in  Dr.  Niven's  paper,  and  the  illustrations  pre- 
pared by  Mr.  de  Courcy  Meade.  Every  figure  which  he  gave  was 
rail  of  instruction  and  interest.  He  was  rejoiced  to  hear  a  con- 
demnation of  the  odious  system  of  back-to-back  houses  proved  by 
such  clear  statements.  When  he  was  Chairman  of  the  Police  and 
Sanitary  Committee  of  the  House  of  Commons,  that  Committee  did 
not  allow  these  houses  to  be  built ;  he  believed  that  thev  were  not 
allowed  to  be  built  in  Preston,  and  the  lecturer  had  told  them  that 
they  were  not  allowed  in  Manchester — then  why  should  they  be 
allowed  in  Leeds  ?  It  was  a  disgrace  to  Parliament  and  a  scandal  to 
l^;i8lation  that  in  an  Act  passed  so  recently  as  1893,  new  back-to- 
back  houses  should  have  been  permitted  in  Leeds ;  it  was  the  more 
to  be  condemned  because  Leeds  is  a  Borough  in  wliich  large  districts 
are  semi-rural  in  character.  As  a  Sanitarian  who  had  been  labouring 
for  very  many  years  in  promoting  Sanitary  Legislation,  he  felt  it  his 
duty  to  condemn  the  policy  of  Parliament  in  the  Leeds  Act  of  1893. 
The  lecturer  had  pointed  out  several  ways  in  which  this  class  of  pro- 
perty might  be  improved,  but  they  ought  not  to  allow  any  more  of  it 
to  be  built.  The  upper  classes  of  society  are  acted  upon  by  a  centri- 
fugal force  which  causes  them  to  live  away  from  the  centres  of  towns, 
and  he  thought  that  this  force  would  also  act  in  time  on  the  artizan 
class ;  and  with  the  provision  of  cheap  modes  of  transit,  there  will 
not  be  the  same  need  for  congestion  in  centres — but  they  will  be 
able  to  live  in  the  suburbs  or  the  country,  where  they  can  have,  if 
not  a  garden,  at  least  a  park.  He  asked  those  present  to  accord  a 
hearty  vote  of  thanks  to  the  lecturer  and  also  to  Mr.  de  Courcy 
Meade. 


Prof.  W.  H.  CoBFiELD  (London)  said  that  he  was  engaged  many 
years  ago  in  the  investigation  of  a  number  of  outbreaks  of  infectious 
diseases  under  the  Medical  Officer  of  the  Privy  Council,  Sir  John 
Simon,  and  he  found  that  infectious  diseases  spread  much  more  rapidly 
in  back-to-back  houses  than  in  others.  This  had  also  been  proved  in 
Liverpool,  especially  with  regard  to  typhus  fever  ;  these  back-to-back 
bouses  had  been  condemned  by  Dr.  Taylor,  who  was  formerly  Medical 
Officer  of  Health  there,  and  pulled  down  at  the  rate  of  oOO  a  year, 
resulting  in  a  reduced  general  death-rate,  and  a  greatly  reduced  mor- 
tality from  typhus  fever.  Sometimes  in  these  houses  the  rooms  on 
the  second  storey,  and  even  on  the  first,  had  no  flues,  thus  enhancing 
the  difficulty  of  ventilation.  In  a  paper  which  he  had  prepared  at  the 
request  of  the  Executive  Committ(*e  of  the  International  Congress  of 
Hyeiene  at  Buda  Pesth,  he  submitted  a  number  of  sanitary  principles 
in  the  form  of  a  resolution,  and  among  those  was  one  condemning 
back-to-back  houses :  this  resolution,  much  to  his  astonishment,  met 
with  a  great  deal  of  opposition  principally,  so  far  as  back-to-back 
houses  were  concerned,  from  the  French  delegates.  It  was  afterwards 
pointed  out  to  him  that  to  carry  out  the  resolution  it  would  have  been 
necessary  to  pull  down  half  of  Paris.     Perhaps  this  plan  of  con^tnusr 
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tion  which  is  there  in  vogue  may  in  part  account  for  the  higher 
death-rate  of  that  city  as  compared  with  many  other  large  towns. 

Mr.  T.  DB  CouECT  Meade  (Manchester;,  referring  to  the  plans 
adopted  for  the  improvement  of  back-to-back  houses  in  Manchester, 
said  that  where  the  re-modelling  of  this  class  of  property  was  carried 
out  to  the  satisfaction  of  the  Corporation  the  owners  were  paid  a  sum 
of  money  towards  clearing  away  certain  buildings  or  portions  of 
buildings,  and  paving  the  areas  so  formed.  The  sum  paid  would 
probably  equal  the  cost  of  pulling  down  the  buildings  and  paving  the 
site.  With  regard  to  the  position  of  the  water-closets,  it  was  found 
by  experience  that  the  severe  frosts  in  Lancashire  damaged  the  closet 
basins  and  waste-preventing  cisterns  when  they  were  placed  apart 
from  the  dwelling,  therefore  the  closets  were  now  placed  next  to  an 
external  wall,  and  the  waste-preventing  cistern  was  fixed  inside  the 
dwelling  house  and  actuated  by  means  of  a  lever  and  pull  and  chain. 
He  would  not  like  it  to  be  thought  that  the  plans  now  inspected  were 
considered  complete  models  of  their  kind:  they  might  be  regarded  as 
a  compromise  with  the  owners.  The  property  re-modelled  according 
to  these  plans  was  no  doubt  greatly  improved,  but  many  of  the  areas 
so  dealt  with  were  from  their  characters  and  surroundings  incapable 
of  being  treated  in  a  satisfactory  manner — in  fact,  in  many  cases, 
nothing  short  of  total  demolition  would  be  effectual.  He  would  add 
that  as  a  rule  the  owners  were  found  willing  to  meet  the  requirements 
of  the  Corporation  in  a  reasonable  spirit. 

Mr.  T.  Locke  Wouthington  (London)  said  that  during  the  last  few 
years  there  had  been  much  discussion  and  condemnation  of  **  Back-to- 
back  Cottages,"  but  very  little  had  been  said  concerning  "Back-to-back 
Superimposed  Colony  or  Block  Dwellings.'*  All  houses  should  be 
"  througn-ventilat^d,''  wht-reas  some  modern  block  dwellings  were 
practically  back- to-back  cottages  superimposed.  Not  long  ago  he  had 
been  commissioned  to  examine  and  report  upon  the  dwellings  of 
poorer  citizens  in  the  towns  of  France.  He  found  that  some  of  the 
most  recent  artizans*  block  dwellings  in  Paris,  though  substantially 
constructed,  and  having,  for  Continental  buildings,  unusually  good 
sanitary  arrangements,  were  practically  back-to-back  dwellings. 
Nearer  home,  in  London,  are  to  be  found  several  high  superimposcKi 
well-built  artizans'  dwellings,  in  which  the  sine  fjud  no^i  of  a  healthy 
home,  viz.,  proper  "through  ventilation,"  has  been  overlooked. 

Mr.  S.  8.  Platt  (Kochdale)  was  surprised  to  hear  that  the  pail- 
system  had  been  found  so  bad  and  defective  in  Manchester,  they  did 
not  find  it  so  in  Eochdale;  and  he  saw  no  reason  for  it  if  the 
apparatus  was  properly  constructed.  Some  of  the  plans  exhibited 
snowed  rooms  built  over  the  closets.  Twenty- three  years  ago  this 
arrangement  had  been  condemned  in  R(.cluiale,  and  he  wondered 
that  it  was  allowed  in  Manclie>ter.  The  ])lan  for  re-arranging  back- 
to-back   houses  in  which  through  ventilation  was  not  provided  was, 
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he  thouf^fat,  objectionable ;  and  he  thought  that  a  closet  ought  to  be 
provided  for  each  house — he  did  not  like  the  closet  placed  adjoining 
the  house.  He  would  like  to  know  whether  the  alterations  made  to 
the  property  in  Manchester  materially  raised  the  rents  and  so  drove 
away  tbe  population. 

Dr.  J.  NiTKr  (Manchester),  in  reply,  said  that  he  should  object 
to  an  aitimn  dwelling  in  which  the  tenements  became  practically 
back-to-back  dwellings.  He  did  not  think  that  there  was  any  town 
in  Lancashire  where  new  back-to-back  houses  are  now  allowed  to  be 
built.  A  closet  to  each  house,  as  suggested  by  Mr.  Flatt,  would  no 
doubt  be  desirable,  but  would  take  up  room  in  the  yard.  The 
improved  schemes  had  of  course  raised  the  rents,  but  had  not  made 
them  prohibitive.  The  difficulties  experienced  from  freezing  of  pipes, 
&C.,  were  avoided  both  by  the  waste-water-closets  and  by  having  the 
cisterns  of  the  water-closets  inside  the  house.  The  small  communi- 
cation entailed  by  the  latter  arrangement  between  the  house  and  the 
closet  lie  did  not  regard  as  a  serious  matter. 
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COMBINED   DRAINAGE, 

FROM  THE  POINT  OF  VIEW  OF  HEALTH,  CONSTRUCTION, 

ADMINISTRATION,  AND  LAW. 

By  J.  F.  J.  Sykes,  M.D.,  D.Sc,  Medical  Officer  of  Health, 

St.  Pancras. 

Read  at  the  Sessional  Meeting  April  3rdj  1895. 


Various  public  bodies  and  societies  have  of  late  had  under 
consideration  the  vexed  question  of  combined  drainage;  but 
they  have  by  no  means  exhausted  the  subject,  for  it  is  very 
complex.  The  question  is  one  that  will  require  extensive  dis- 
cussion before  any  equitable  conclusion  can  be  arrived  at, 
and  the  Sanitary  Institute  has  very  properly  felt  that  as  an 
institution  where  the  professions  concerned  with  disease 
causation  and  preventive  medicine,  and  those  engaged  in 
constructive  operations  and  civil  engineering  meet  on  common 
ground,  it  forms  a  fitting  forum  for  the  consideration  of  this 
immediately  important  question  from  all  practical  points  of 
view. 

The  particular  portion  of  the  drainage  and  sewerage  s)'^stem 
of  communities  about  which  so  many  doubts  have  arisen  is 
neither  that  portion  which  is  definitely  recognised  and  acknow- 
ledged as  '^  sewers,"  constructed  and  maintained  by  public 
authoritiesj  nor  that  portion  undeniably  admitted  and  known  as 
"drains,"  constructed  and  maintained  by  ])rivate  individuals, 
but  it  is  that  intermediate  part  or  parts  which  unite  the  latter 
to  the  former  under  certain  conditions ;  those  conditions  being 
that,  on  the  one  hand,  they  resemble  sewers  in  carrying  the 
drainage  of  more  than  one  premises,  and,  on  the  other,  resemble 
drains  in  that  they  generally  lie  within  private  premises  in  the 
greater  part  of  their  course,  and  have  been  originally  con- 
structed Dy,  and  at  the  expense  of,  private  individuals,  and  not 
by  public  authorities.  The  question  is  further  complicated  by 
the  "  right  of  easement." 

My  friend  Mr.  Blair  and  myself  arc  agreed  upon  all  material 
points,  and  our  opening  will  run  upon  parallel  lines,  but,  as 
it  is  fitting  and  proper  to  the  opening  of  such  a  discussion  as 
this,  influenced  by  the  bearings  of  our  respective  professions. 
We  do  not  propose  to  run  to  great  length,  but  having  put 
before  you  the  leading  points,  we  desire  to  leave  time  to  ehcit 
from  you  a  discussion  from  all  the  points  of  view  available. 

In  the  present  state  of  opinion  it  is  necessary  in  the  very 
Bi'st  place  to  ask  the  all  important  question  : — 
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Can  sewers  and  drains  spread  or  cause  disease  ?  Recently, 
as  you  are  aware,  a  very  elaborate  series  of  investigations  into 
sewer  air  has  been  carried  out  upon  the  instruction  of  the 
Main  Draina^  Committee  of  the  London  County  Council,  by 
Mr.  J.  Parrv  Laws,  at  first  alone,  and  subsequently,  in  conjunc- 
tion with  Dr.  F.  W.  Andrewes,  and  three  Reports  have  been 
issued  upon  the  subject.  In  the  first  Report,  Mr.  Parry  Laws, 
sums  up  bv  stating  that  "the  whole  of  my  results  point 
unmistakably  to  the  conclusion  that  the  principal,  if  not  the 
only  source  of  micro-organisms  in  sewer  air,  is  the  air  without 
the  sewer  and  not  the  sewage,  and  they  also  tend  to  prove  that 
there  is  very  little  ground  for  supposing  that  trie  micro- 
organisms of  sewage,  in  the  absence  of  violent  splashing^  become 
disseminated  in  the  sewer  air."  The  italics  are  those  of  Mr. 
Parry  Laws,  and  in  the  body  of  the  Report  he  further  says, 
"it  has  been  shown  by  previous  experimenters,  that  if  the 
splashing  is  sufficiently  violent  to  produce  a  very  fine  state  of 
aivision  of  the  sewage,  organisms  will  be  carried  some  distance, 
even  fifty  to  sixty  yards. '  There  do  not  appear  to  have  been 
any  investigations  into  the  effects  of  either  hot  water,  or  steam 
discharged  into  sewers.  In  the  second  Report  he  states,  "  the 
results  of  these  further  investigations  strengthen  very 
considerably  the  conclusion  arrived  at  from  my  previous 
experiments,  viz.,  that  the  micro-organisms  in  the  sewer  air  are 
related  to  the  micro-organisms  in  the  air  outside,  and  not  to  the 
micro-organisms  of  the  sewage."  Further,  "  as  I  have  stated 
in  my  previous  report,  the  organisms  of  fresh  air  and  sewer  air 
consist  chiefly  of  moulds  and  micrococci,  whereas  the  organisms 
of  sewage,  so  far  as  my  limited  observations  go,  consist  essen- 
tially or  moulds  and  bacilli."  He  also  adds ''  although  one  is  led 
almost  irresistibly  to  the  conclusion  that  the  organisms  found 
in  sewer  air  probably  do  not  constitute  any  source  of  danger,  it 
is  impossible  to  ignore  the  evidence,  though  it  be  only  circum- 
stantial, that  sewer-air  in  some  instances  has  had  some  casual 
relation  to  zymotic  disease,"  and  he  suggests  that  this  may  be 
chemical  rather  than  bacteriological. 

In  the  third  and  conjoint  Report  these  conclusions  are  again 
confirmed,  and  as  the  result  of  oacteriological  experiment,  '^  not 
a  single  colony  of  any  of  those  species  which  we  have  found 
predominant  in  sewage  has  been  isolated  from  sewer  air,"  and 
Mr.  Parry  Laws  and  Dr.  Andrewes  suggest  that  it  is  possible 
that  some  of  the  ill-effects  ascribed  to  sewer  air  may  have  been 
erroneously  so  ascribed,  and  may  be  due  to  subsoil  air  derived 
from  soil  polluted  by  constant  infiltration  of  excremental 
matter  through  a  leaky  drain.  The  second  part  of  this  Report 
is  devoted  to  typhoid  fever  in  its  relation  to  sewagfi,  ^\\d  \.\\^i 
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vitality  of  the  typhoid  bacillus  in  sewage.  The  investigators 
failed  to  find  the  typhoid  bacillus  in  ordinary  sewage,  and 
became  oppressed  by  a  sense  of  mathematical  improbabilily. 
They  recognised  that  the  struggle  for  existence  amongst  the 
organisms  in  sewage,  assisted  by  the  fermentative  ana  putre- 
factive changes  in  the  nutrient  medium,  would  result  in  the 
survival  and  multiplication  of  certain  forms  and  the  dis- 
appearance of  others.  They  found  by  experiment  that  in 
oroinary  sewage,  typhoid  organisms  do  not  tend  to  survive,  and 
"  their  death  is  probably  only  a  matter  of  a  few  days,  or  at 
most,  one  or  two  weeks.  But  this  degree  of  resistance  mav, 
nevertheless,  be  sufficient  to  allow  of  their  being  carried  m 
sewage  to  remote  distances  and  of  their  being  able  to  produce 
disastrous  results,  should  they  gain  access  to  any  water-supply." 
But,  although  in  the  general  sewers  the  probability  is  that  the 
longer  thev  remain  and  the  further  typhoid  organisms  travel 
the  less  their  chance  of  survival,  yet  "  in  the  drain  from  the 
typhoid  block  of  a  fever  hospital,  when  the  stools  have  not  been 
disinfected  for  two  days,  a  bacillus  can  be  found  which  as  far 
as  demonstration  can  go  is  identical  with  that  believed  to  be 
the  actual  cause  of  typhoid  fever.  So  far  as  we  are  aware  this 
important  fact  has  never  previously  been  demonstrated."  I 
have  quoted  these  Reports  somewhat  fully,  because  they  are  of 
immense  importance,  and  while  they  go  towards  proving  that 
typhoid  organisms  are,  by  the  sti'uggle  tor  survival,  killed  off  in 
sewers^  ana  also  do  not  appear  in  sewer  air;  yet  they  show 
that  typhoid  organisms  do  appear  in  the  sewage  of  specifically 
infected  drains^  and  that  splashing  will  cause  organisms  to  be 
carried  considerable  distances.  What  the  effect  of  hot  vapours, 
together  with  violent  splashing,  invariable  conditions  in  house 
drains,  may  be  in  the  presence  of  the  typhoid  bacillus  it  is  not 
difficult  to  surmise,  and  tends  to  support  the  opinion  of  large 
numbers  of  medical  officers  of  health  and  medical  practitioners 
that  typhoid  may  be  spread  serially  by  defective  drainage. 

It  is  to  be  regretted  that  in  the  Times  of  31st  January,  1895, 
a  leading  member  of  the  London  County  Council  is  reported  to 
have  said,  in  speaking  of  these  Reports,  at  a  meeting  of  the 
National  Healtn  Society,  that  "  therefore  typhoid  fever  could 
not  be  communicated  by  the  air  escaping  from  drains."  Such 
a  conclusion  cannot  be  applied  to  drains^  and  it  would  be  a 
serious  matter  if  such  an  idea  ^ined  ground.  If  no  si^cific 
organisms  gain  access  to  a  defective  house-drain,  specific  disease 
would  scarcely  be  expected  from  that  source;  but  if  specific 
organisms  do  gain  access,  there  is  a  jx)ssibility  of  specific  disease 
being  conveyed.  Even  in  the  absence  of  specific  organisms 
the  experiments  of  Dr.  Alessi  recorded  in  Nature  of  3rd  May, 
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1894,  distinctly  prove  that  the  eflfect  of  breathing  sewer-gas 
is  to  lower  the  vitality  and  strongly  predispose  to  fatal  typhoid 
infection,  and  also  to  the  fatal  attack  of  the  Bacillus  coli  com- 
munU — ^a  bacillus  somewhat  resembling  the  typhoid  bacillus. 
These  experiments  were  numerous  and  complete,  and  the  i-esults 
have  not  been  controverted. 

It  is  beyond  dispute  that  public-water  supplies  and  private 
wells,  becoming  polluted  by  specifically  infected  and  leaky 
drains,  will  spread  certain  diseases  either  directly  by  means  of 
the  water,  or  indirectly  by  polluting  food  or  vessels  washed 
with  the  water,  but  it  is  disputed  that  specifically  infected 
drains  can  serially  convey  specific  infection,  although  it  is 
generally  admitted  that  drain-air  is  injurious  and  lowers  the 
vitality,  and  by  most  is  also  held  to  produce  sore  throat  and 
symptoms  of  septic  poisoning,  and  to  contaminate  milk  and 
other  food  and  water  exposed  to  its  influence.  It  may  well  be 
asked  why  has  experience  dictated  all  the  elaborate  precautions 
taken  in  regard  to  domestic  drainage,  why  are  soil-pipes  placed 
outside  houses,  why  are  waste-pipes  and  other  pipes  trapped, 
why  are  cistern  overflow-pipes  cut  off  from  drains?  These 
precautions  have  been  called  for  by  the  wide  clinical  experience 
of  medical  men  and  others  of  the  e\al  effects  of  drain-air,  surely 
a  whole  profession  cannot  have  gone  astray  on  this  question  ? 

Now,  it  may  be  asked,  what  are  the  conditions  of  construc- 
tion in  a  combined  drain  ?  A  combined  drain  we  understand 
generally  as  a  pipe  or  culvert  of  small  calibre — the  continua- 
tion of  the  drains  of  two  or  more  houses  to  the  sewer.  Such 
a  drain  may  be  ssrially  connected  with  or  disconnected  from 
the  sewer ;  the  Reports  we  have  just  been  considering  would 
lead  one  to  infer  that  this  disconnection  is  unnecessary.  Such 
a  drain  may  also  be  aerially  connected  with  or  disconnected 
from  the  house-drains  discharging  into  it,  the  Report  does  not 
allow  as  to  infer  that  this  disconnection  is  unnecessar}",  but 
rather  the  contrary,  and  for  the  following  reasons : — That  if 
infected  from  any  one  of  the  houses  draining  into  it  specific 
organisms  will  exist  in  the  drain ;  that  if  the  combined  drain 
mns  close  to  the  house,  and  this  is  the  common  position,  the 
splashing  from  the  vertical  soil-pipes  and  other  piixis  may 
project  these  organisms  into  the  air,  and,  it  may  be  added,  hot 
vapours  would  tend  to  convey  them  u])wards,  and  in  the 
presence  of  any  internal  defect  they  probably  would  gain  access 
to  the  interior  of  the  house. 

A  combined  drain,  therefore,  is  more  to  be  feared  as  a  source 
of  injury  to  health  than  either  a  sewer  or  a  house-drain; 
becanse  the  possibility  of  survival  of  specific  organisms  are 
greater  than  in  the  one,  and  the  chances  of  \uf^ci\v)w  ^^^ 
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greater  than  in  the  other.  To  this  it  may  be  replied  that  if 
the  house-drains  were  disconnected  this  would  not  apply.  But 
combined  drains  are  constructed  for  economy's  sake;  in  the 
large  majority  of  cases  it  is  structurally  impossible  to  disconnect 
the  house-drains  from  them,  and  frequently  they  are  laid 
either  through,  or  under  parts  of  houses,  or  else  close  to  the 
external  walls.  It  cannot  be  gainsaid  that  a  combined  drain 
taking  the  drainage  of  a  series  of  houses  and  passing  from  the 
rear  under  a  house  to  discharge  into  a  sewer  in  the  street  in 
front  must  be  an  increased  source  of  danger  to  the  inmates  of 
the  house  beneath  which  it  passes.  Recent  experiments  would 
make  it  appear  to  be  even  safer  to  let  a  public  sewer  run  under 
a  house  rather  than  a  drain  from  a  block  of  houses.  It  is 
admitted  that  specifically  polluted  soil  can  spread  certain 
diseases,  it  is  difficult  to  understand  how  it  is  possible  to  deny 
that  specifically  polluted  pipes  and  channels  can  also  spread 
certain  diseases.  Therefore,  from  the  point  of  view  of  health, 
combined  drains  are  objectionable,  except  when  they  run  entirely 
outside  houses  and  at  such  a  distance  as  to  enable  the  house- 
drains  to  be  properly  and  effectually  disconnected  from  them. 

Now,  as  to  legal  administration. 

The  11  and  12  Vict.  ch.  112,  the  Act  of  1848  to  Conso- 
lidate and  continue  the  Metropolitan  Commissions  of  Sewers, 
Sec.  147,  and  the  11  and  12  Vict.  ch.  63,  the  Public  Health 
Act  of  1848,  Sec  2,  both  defined  the  word  *'  Drain  "  to  mean 
and  include  any  drain  of  and  used  for  the  drainage  of  one 
building  only  on  premises  within  the  same  curtilage,  and  made 
merely  for  the  purpose  of  communicating  with  a  cesspool  or 
other  like  receptacle  for  drainage,  or  with  a  sewer  into  which 
the  drainage  oi  two  or  more  buildings  or  premises  occupied  by 
different  persons  is  conveyed ;  the  word  "  sewer  "  to  mean  and 
include  sewers  of  every  description,  except  drains,  to  which  the 
word  "  drain  "  interpreted  as  aforesaid  applies. 

This  definition  was  re-enacted  in  the  Metropolis  Local  Man- 
agement Act  of  1855,  Sec.  250,  and  in  the  Public  Health  Act  of 
1875,  Sec.  4,  and  was  last  interpreted  and  confirmed  in  the  case 
of  Travis  v.  Utley  in  1893.*  It  is  quite  clear,  therefore,  that 
the  Legislature  always  intended  a  channel,  culvert,  or  pipe, 
carrying  the  drainage  of  more  than  one  premises  to  be  a  sewer 
maintainable  at  public  expense.  If  in  the  absence  of  a  public 
sewer  two  or  more  houses  that  could  not  otherwise  have  been 
drained,  have,  at  the  time  of  construction,  been  drained  through 
one  culvert  in  order  to  reach  the  public  sewer  at  a  distance, 
and  if,  in  later  years,  a  public  sewer  has  in  the  meanwhile  been 
constructed  so  as  to  be  accessible  from  each  of  the  houses,  and  if 


*  For  Rei)ort  of  this  case  see  Journal,  Vol.  XV.,  page  298, 
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the  authority  has  subsequently  desired  that  each  house  should  be 
connected  to  the  public  sewer  independently,  it  is  clear  that  the 
Legislature  intended  that  this  also  should  be  done  at  public 
expense.  In  the  Metropolis  this  is  borne  out  by  the  last 
paragraph  of  Sec.  69  of  the  Metropolis  Local  Management  Act, 
1855,  which  runs :  "  Provided  also,  that  where  the  vestry  or 
district  board  alter  any  sewer,  or  provide  a  new  sewer  in  sub- 
stitution for  a  sewer  discontinued,  closed  up,  or  destroyed,  they 
may  contract  or  othenvise  alter  the  private  drains  commu- 
nicating with  the  sewer  so  altered,  or  with  the  sewer  so  dis- 
continued, closed  up,  or  destroyed,  or  may  close  up  or  destroy 
such  private  drains,  and  provide  new  drains  in  lieu  thereof,  as 
the  circumstances  of  the  sewerage  may  appear  to  them  to 
require ;  but  so  that  in  every  case  the  altered  or  substituted 
drain  shaU  be  as  effectual  for  the  use  of  the  person  entitled 
thereto  as  the  drain  previously  used." 

But  the  Legislature  has  made  no  general  provision  to  enable 
Local  Authorities  to  properly  control  the  construction  of 
drainage,  to  prove  what  has  been  agreed  to  and  what  has  not 
been  agreed  to,  to  prevent  a  single  drain  being  converted  into  a 
combined  drain,  and  to  stay  the  running  of  pipes  in  various 
directions,  provided  they  did  not  touch  the  public  sewer.  This 
can  only  be  controlled  by  means  of  plans,  and  there  is  no 
statutory  provision  in  the  metropolis,  nor  in  many  other  towns, 
requiring  plans  of  the  drains  of  premises,  consequently 
neither  an  authority  nor  an  owner  can  prove  anything  but  what 
is  actually  found  on  the  discovery  of  a  nuisance.  This  is  at  the 
bottom  of  all  the  troublesome  disputes  in  reference  to  drains  or 
sewers.  It  also  explains  how  it  comes  about  that  houses  have 
been  constructed  over  combined  drains — </ud  sewers — although 
they  are  prohibited  from  being  so  erected.  In  the  absence  of 
plans  the  course  of  such  sewers  could  not  be  known.  This  is 
well  illustrated  in  the  metropolis.  In  the  Metropolis  Local 
Management  Act,  1855,  Sec.  250,  it  is  further  provided  that, 
^  the  word  drain  ....  shall  also  include  any  drain  for  drain- 
ing any  group  or  block  of  houses  by  a  combined  operation  under 
the  order  of  any  vestry  or  district  board,"  this  definition  being 
subsequently  extended  by  the  Act  of  1862,  Sec.  112,  to  include 
•*  any  drain  for  draining  a  group  or  block  of  houses  by  a  com- 
bined operation,  laid  or  constructed  before  the  1st  day  of 
Januaryy  1856,  pursuant  to  the  order  or  direction  or  with  the 
sanction  or  approval  of  the  Metropolitan  Commissioners  of 
Sewers.;*  ^  If  an  Order  authorizing  combined  drainage  can  be 
found  it  is  clear  that  the  owner  is  liable  for  its  maintenance, 
but  if  no  Order  can  be  found,  in  the  absence  of  a  plan,  the 
system  of  drainage  agreed  to  by  the  Authority  cannot 
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be  proved,  and  if  at  the  time  of  the  discovery  of  a  nuisance 
the  drainage  of  more  than  one  premises  be  discharged  through 
a  drain,  it  has  been  decided  that  such  a  drain  is  a  sewer,  and 
must  therefore  be  maintained  at  public  expense.  In  other 
words,  a  person  who  has  followed  the  legal  course  of  obtaining 
an  Order  is  mulcted,  whilst  a  person  who  has  neglected  to 
obtain  an  Order,  and  has  escaped  the  vigilance  of  the 
Authority,  is  relieved  of  expense. 

It  has  already  been  said  that  the  Legislature  has  made  no 
general  statutory  provision  requiring  plans  of  drains  to  be  sub- 
mitted and  approved  by  Local  Authorities,  and  that  it  clearly 
intended  any  channel,  culvert,  or  pipe  carrying  the  drainage  of 
more  than  one  premises  to  be  a  sewer.  But  so  far  as  the 
Metropolis  is  concerned  it  is  provided  in  Section  69  of  the 
Metropolis  Local  Management  Act,  1855,  "that  no  new  sewer 
shall  be  made  without  the  previous  approval  of  the  metropolitan 
board  of  works,"  and  in  Section  47  of  the  Metropolis  Local 
Management  Act,  1862,  that  "every  person  other  than  a  vestry 
or  district  board  intending  to  make  or  branch  a  sewer,  either 
into  a  sewer  vested  in  the  metropolitan  board  of  works,  or  into 
a  sewer  vested  in  any  vestry  or  district  board,  shall  in  the  first 
instance  lay  the  plan  and  section  thereof  before,  and  apply  for 
the  sanction  of,  the  vestry  or  district  board  of  the  parish, 
district,  or  part  in  which  such  last-mentioned  sewers  shall  be 
situate ;  ancl  no  sewer  shall  be  begun  to  be  made  by  such  person 
until  the  sanction  in  writing  of  such  vestry  or  district  board 
shall  have  been  obtained."  And  in  the  following  Section  (48), 
it  is  further  provided  "that  before  sanctioning  such  private 
sewers,  vestries  and  district  boards  must  obtain  the  approval  of 
the  metropolitan  board  of  works."  Where  are  the  records  of 
these  approvals,  and  where  are  the  plans  and  sections,  and  if  it 
can  be  proved  that  no  such  approvals  were  given  to  combined 
drains  constructed  since  1855,  and  now  claimed  to  be  sewers, 
what  are  the  liabilities  of  private  owners  and  public  authorities 
respectively  ?  These  are  questions  for  lawyers  to  decide,  but  a 
common  layman  would  say  that  the  Legislature  intended, 
according  to  Sections  69  and  76  of  the  Metropolis  Local 
Management  Act,  1855,  that  no  drains  or  sewers  should  be 
constructed  without  the  approval  of  the  vestry,  district  board, 
or  metropolitan  board  of  works,  and  no  drains  without  notice 
being  given  to  the  vestry  or  district  board,  and  in  the  absence 
of  any  proof  of  approval,  or  of  notice  being  given,  the  local 
authority  would  not  be  liable. 

Of  course  the  whole  trouble  arises  from  the  fact,  as  before 
stated,  that  the  law  made  no  provision  for  plans,  and  plans  of 
sewers  were  not  required  until  1862,  and  that  even  now  no 
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fmeral  statutory  provision  exists  for  requirinfi^  plans  of  drains, 
he  resolution  of  the  Conference  of  Metropohtan  Vestries  and 
District  Boards  of  the  17th  May,  1894,  that  "any  drain  the 
plan  of  which  has  not  been  approved  as  a  sewer  under  Section 
69  of  the  Metropolis  Local  Management  Act,  18/)5,  .  .  .  " 
shall  be  held  to  be  a  drain,  is  extraordinary,  seeing  that  no 
plans  were  required  and  could  not  be  required  until  1862, 
under  Section  47  of  the  Act  of  that  year. 

But,  further,  no  notice  to  the  Local  Authority  is,  or  has  ever 
been,  required  before  amending  any  drain.  Therefore,  once  a 
connection  obtained  with  the  sewer  from  one  house,  there  has 
been  nothing  to  prevent  such  amendment  of  the  drains  or  part 
of  the  drains  of  any  adjoining  premises  from  being  tackea  on 
without  the  knowledge  of  the  Local  Authority,  and  in  such  a 
manner  as  to  lead  to  the  formation  technically  of  sewers. 
This  has  occurred,  wholesale  in  the  Metropolis  without  let  or 
hindrance,  surface  drains  having  been  led  by  the  shortest  course 
to  the  nearest  channel  or  pipe  available.  The  nearest  surface 
guUey  of  one  owner  had  been  led  into  a  neighbouring  owner's 
adjoining  drain,  converting  the  drain  into  a  sewer,  and  enabling 
the  first  owner  to  claim  an  easement. 

The  question  is  thus  very  much  complicated  by  right  of 
easement.  It  is  no  exaggeration  to  say  that  it  is  not  only 
possible  for  an  owner  to  have  a  right  of  easement  to  drain  parts 
of  his  drainage  in  two  different  directions,  but  it  is  within  the 
bounds  of  possibility  that  an  owner  may  have  right  of  draining 
various  parts  of  his  premises  in  several  diflferent  directions, 
perhaps  three  or  four.  The  power  of  owners  to  thus  saddle 
the  general  public  with  the  maintenance  of  private  drainage  is 
illimitable,  in  the  absence  of  plans  and  notice  of  amendment. 

It  raises  also  another  question.  Where  does  a  drain  end  and  a 
sewer  begin?  According  to  the  definition  in  the  Acts  a  channel 
pipe  or  culvert  carrying  the  drainage  of  only  one  premises  is  a 
dnun,  but  at  the  point  at  which  it  commences  to  carry  the 
drainage  of  more  than  one  premises  it  can  no  longer  be  a  drain, 
but  becomes  a  sewer.  The  definition  says  nothing  about  size, 
length,  or  direction,  or  private  premises,  or  public  way.  Hence 
.it  is  all  the  more  difficult  to  understand  certain  words  used  by 
Mr.  Justice  Wills  in  his  judgment,  in  the  case  of  Travis  /?.  Utley. 
**  This  drain  is  used  for  the  drainage  of  more  than  one  building. 
It  is,  therefore,  a  sewer.  It  is  impossible  to  say  that  the  part 
which  is  used  for  the  drainage  of  one  building  is  a  drain,  and 
the  rest  a  sewer.  The  di*ain  is  a  sewer  from  end  to  end."  One 
would  be  inclined  to  ask  which  end  in  many  cases,  for  it  often 
happens  that  a  drain,  like  a  cat-o*-nine-tails,  has  a  great  many 
ends. 
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Now  let  US  see  how  they  are  getting  over  the  difficulty  of 
combined  drainage  outside  London.  It  is  enacted  in  the 
Public  Health  Acts  Amendment  Act,  1890.  "  Section  19.  (1). 
Where  two  or  more  houses  belonging  to  di£Ferent  owners  are 
connected  with  a  public  sewer  by  a  single  private  drain,  an 
application  may  be  made  under  Section  41  of  the  Public  Health 
Act,  1875  (relating  to  complaints  as  to  nuisance  from  drains); 
and  the  Local  Au^ority  may  recover  any  expenses  incurred  by 
them  in  executing  any  works  under  the  powers  conferred  on 
them  by  that  Section,  by  the  owners  of  the  houses  in  such 
shares  and  proportions  as  shall  be  settled  by  the  Surveyor,  or 
(in  case  of  dispute)  by  a  Court  of  Summary  Jurisdiction.  (2) 
Such  expenses  may  be  recovered  summarily,  or  may  be  declared 
by  the  Urban  Authority  to  be  private  improvement  expenses 
under  the  Public  Health  Acts,  and  may  be  recovered  accord- 
ingly. ^3)  For  the  purpose  of  this  Section,  the  expression 
^  drain '  mcludes  a  drain  used  for  the  drainage  of  more  than 
one  building." 

It  will  be  noticed  that  for  the  first  time  we  here  have  men- 
tioned a  ^^ public  sewer"  and  a  ^^ private  drain."  The  inference 
is  that  it  may  also  be  possible  to  have  a  private  sewer,  and  a 
public  drain.  It  will  also  be  observed  that  the  section  only 
deals  with  houses  "belonging  to  different  owners." 

This  Act  is  not  a  compulsory  but  an  adoptive  Act,  and  any 
authority  outside  London  adopting  the  Act  modifies  the  definition 
of  the  word  **  drain,"  as  defined  in  the  Public  Health  Act,  1875. 

The  eflFect  of  this  Act  was  seen  in  the  recent  case  of  Self  r. 
the  Hove  Commissioners,  in  which  it  which  it  was  held  that 
the  owners  of  two  houses  drained  by  a  combined  drain  were 
liable  for  the  expense  of  laying  a  new  drain,  and  that  the 
authority  was  not  liable. 

This  Section  19  of  the  Public  Health  Amendment  Act  of 
1890,   where   adopted,  appears  to  have  provided  a  means  of 

fetting    over    the    difficulties   in   certain    cases   of    combined 
rainage,  but  the  Metropolis  is  excluded  from  the  power  of 
adopting  it. 

From  what  has  preceded,  it  may  be  concluded  that  before 
questions  of  combined  drainage  can  be  settled  on  satisfactory 
bases  by  Local  Authorities,  we  require  from  the  Legislature 
clear  definitions  of  a  public  sewer,  a  private  sewer,  a  public 
drain,  a  private  drain,  a  new  drain  or  sewer,  a  reconstruction, 
and  an  amendment,  and  further  definite  provisions  as  to 
giving  notices  and  as  to  furnishing  plans. 

• 
l^For  discussion  on  this  paper  see  page  289.] 
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Perhaps  the  strongest  argument  against  the  single  drainage 
system  is  that  it  so  frequently  involves  the  laying  of  drains 
under  the  houses,  and  it  is  generally  recognised  that  it  is  not 
desirable  to  lay  drains  under  a  house  if  it  can  be  avoided,  but  a 
decision  for  or  against  should  only  be  arrived  at  after  considera- 
tion has  been  given  to  the  alternative  conditions  which  occur  in 
each  case.  Where  each  house  is  drained  separately  to  the 
sewer,  and  the  work  has  been  carried  out  in  a  manner  approved 
nnder  modem  regulations,  there  can  be  no  risk  to  health  even 
with  a  drain  passing  entirely  under  the  house,  of  course  all 
openings  communicating  with  the  drain  being  outside  the  house. 
The  occupier  then  has  sole  control  of  the  drain,  if  it  should  be 
stopped,  the  stoppage  has  been  caused  on  his  own  premises  by 
the  admission  of  improper  matter  to  the  drain,  such  as  a  floor 
doth  or  perhaps  a  brush,  and  he  is  [the  first  to  be  inconvenienced 
and  can  at  once  cause  it  to  be  cleared.  Such  stoppage  would 
be  indicated  by  overflow  at  a  low  level  grid,  and  if  promptly 
dealt  with,  no  cause  of  injury  to  health  would  ensue.  But  with 
combined  drainage  the  flooding  would  take  place  so  much  more 
rapidly  in  proportion  to  the  extent  of  the  property  connected  to 
the  system,  and  the  sufferer  may  not  be  the  person  to  blame 
for  causing  the  stoppage,  nor  is  it  likely  its  removal  can  be 
effected  so  readily,  as  it  is  more  difficult  to  localize  the  point  of 
stoppage.  Not  only  has  the  innocent  to  suffer  for  the  guilty, 
but  he  probably  has  to  pay  the  cost  of  the  cure  as  well.  There 
is  another  important  consideration,  viz.,  the  improper  tampering 
with  drains,  should  a  person,  not  influenced  by  a  proper 
appreciation  of  his  obligation  and  duties  towards  his  Sanitary 
Anthority  as  well  as  to  his  neighbours,  desire  to  make  some 
addition  or  alteration  to  any  part  of  the  drainage  of  his  premises, 
he  may  do  it  without  supervision  and  by  careless  or  incom[)etent; 
workmen  may  cause  a  stoppage  which  will  flood  his  neighbours 
while  he  may  escape  inconvenience. 
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Under  such  a  condition  of  things  it  is  not  difBcult  to  under- 
stand that  the  system  of  single  drainage  is  favoured  by  those 
conversant  with  the  subject. 

With  Regard  to  Construction. 

On  the  question  of  cost^  there  is  no  doubt  that  contiguous 
buildings  can  be  drained  at  less  cost  by  the  combined  system 
than  by  single  drainage,  for  it  is  a  costly  operation  to  open  an 
expensively  paved  road,  either  of  wood  or  granite,  to  sink  down 
to  perhaps  twenty  feet  in  depth  to  the  sewer,  and  to  cut  a  trench 
or  drive  a  heading  half  the  width  of  a  street  before  the  premises 
are  reached.  The  great  inconvenience  caused  to  the  public  in 
the  street,  not  only  to  pedestrian  traffic,  but  to  general  vehicular, 
and  perhaps  tramway  traffic  also,  should  be  avoided  if  reasonably 
possible.  The  cost  of  the  work  on  such  premises  is  probably 
greater  for  single  than  for  combined  dramage,  for  as  a  rule 
most  of  the  connections  are  at  the  back  of  the  house,  and  have 
to  be  laid  at  a  greater  depth  to  be  brought  through  under  base- 
ments to  the  front. 

The  usual  practice  in  London  is  to  erect  long  blocks  of  houses 
with  no  separate  access  to  the  back  of  the  property,  whereas 
in  many  of  the  northern  towns  it  is  usual  to  form  a  back  passage 
or  narrow  street  to  give  an  approach  to  the  gardens  or  yards, 
and  for  emptying  the  ashpits.  In  such  cases  the  owner  is 
required  to  lay  out  and  form  the  passage  in  accordance  with  the 
regulations  of  the  Sanitary  Autnorities ;  a  pipe  sewer  9  in.  or 
12  in.  in  diameter,  is  provided  to  receive  the  drainage  of  the 
houses  on  both  sides  of  the  passage.  The  sewer  is  constructed 
at  the  cost  of  the  owner,  and  when  satisfactorily  completed,  is 
adopted  and  maintained  by  the  Sanitary  Authority. 

The  Engineer  to  the  Corporation  of  West  Ham,  whose 
experience  on  this  matter  is  very  wide,  and  his  authority 
admitted,  says  in  reporting  to  his  Corporation : 

"  The  system  known  as  *  Combined  Back  Drainage,'  that  is, 
the  connection  of  groups  of  houses  with  lines  of  pipes  at 
the  rear,  so  far  as  practicable  to  avoid  drainage  under 
houses,  has  been  a  general  practice  since  the  passing  of 
the  Public  Health  Act  of  1848.  It  was  the  svstem 
advised  by  tlu»  General  Board  of  Health,  and  recognised 
and  re-advised  by  the  Local  Government  Board  under 
the  Public  Health  Act  of  1875.  The  Model  By-Laws 
issued  by  the  Local  Government  Board  in  1877,  require 
that  'no  drain  shall  pass  under  any  building  except 
where  any  other  mode  of  construction  may  be  im- 
practicable.' " 
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With  detached  or  semi-detached  houses  the  case  is  somewhat 
different,  as  property  of  this  class  covers  a  much  greater 
f rootage,  and  to  drain  each  house  separately  to  the  sewer  would 
probably  require  no  greater  length  of  drain  than  to  connect 
the  branches  into  a  common  drain  at  the  back  of  the  property. 

Administration. 

So  far  as  the  Administration  is  concerned  the  separate  system 
of  drainage  is  unquestionably  preferable.  When  a  nuisance 
occurs  on  any  premises  drainea  separately  to  the  sewer,  its 
cause  is  much  more  promptly  ascertainable,  its  position  localised, 
and  its  remedy  prescribea.  There  is  less  difficulty  in  obtaining 
information  as  to  ownership,  and  any  subsequent  procedure  to 
secure  compliance  with  sanitary  notices  is  simple  and  straight- 
forward. It  is  of  the  greatest  importance  that  the  nuisance 
which  may  exist  should  be  removed  without  unnecessary  delay, 
but  delay  is  unavoidable  where  several  houses  are  drained 
together,  and  examination  requiring  the  ground  to  be  opened 
to  locate  the  position  of  the  defect  or  stoppage,  frequently  runs 
into  several  days  before  the  notices  can  be  even  properly  pre- 
pared. There  is,  moreover,  great  annoyance  caused,  apparently 
without  sufficient  reason,  where  a  request  is  made  on  a  house- 
holder to  permit  the  ground  to  be  opened,  and  the  drain 
exposed,  in  his  kitchen  perhaps.  He  may  not  be  aware  of  tlie 
stoppage  of  the  drain  if  his  connections  are  below  it,  and  he 
may  object  to  his  house  being  upset  by  workmen  engaged  on 
what  is  not  the  most  inoffensive  work.  A  notice  must  then 
be  served  upon  him,  and  its  expiry  awaited.  The  drain  is  not 
always  found  at  the  6rst  point  of  opening,  and  the  whole  of  the 
basement  floor  may  be  eitner  trenched  through  or  covered  with 
clay  or  i)olluted  earth,  and  the  air  is  filled  with  the  odour  of 
carbolic  powder  or  other  smells,  which  are  often  the  subject  of 
greater  antipathy  than  the  original  evil.  The  unfortunate 
tenant  has  to  suffer  all  this  because  someone  in  the  household 
of  his  neighbour  has  disposed  of  a  worn-out  garment  or  other 
rubbish  by  means  of  a  domestic  convenience  connected  to  tlie 
drain,  instead  of  by  the  dust-bin  or  by  burning. 

Where  so  much  time  and  labour  is  involved  in  the  discoverv 
of  the  cause  of  a  nuisance,  the  staff  of  the  Local  Authority 

'  ft 

must  be  larger  than  it  need  otherwise  have  been ;  the  cost  t<» 
the  ratepayer  is  also  increased  by  the  labour  item,  and  the  same 
pocket  may  have  to  pay  for  the  reinstatement  of  walls,  flooring, 
2fec.,  for  it  does  not  seem  to  be  usual  to  charge  upon  the  owner 
the  cost  incurred  in  the  discovery  of  the  cause  of  any  nuisance. 
The  authority  may  serve  notice  uix)n  an  owner  t^  o>j^w  IW 
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f round  and  expose  a  drain  for  examination  by  an  Inspector, 
ut  if  this  course  were  adopted,  the  loss  of  time  and  conse- 
quently greater  danger  to  health  would  be  increased  almost 
ad  infinitum^  for  the  owner  may  not  at  once  employ  a  builder ; 
he  will  probably  interview  the  officers  of  the  authority  and 
argue  that  he  knows  the  drain  is  all  right,  and  will  offer  to 
bring  forward  the  builder  who  laid  it  perhaps  some  years 
before.  But  even  when  a  builder  is  engaged,  he  cannot  pos- 
sibly commence  until  **  next  week." 

Combined  drainage  is  supposed  to  exist  only  where  it  has  been 
approved  either  by  tne  Metropolitan  Commissioners  of  Sewers  or 
by  a  Vestry  or  District  Board,  but  there  are  many  cases,  one 
might  say  many  thousands  of  cases,  where,  possibly  by  reason 
of  want  of  supervision^  but  more  probabl  v  by  the  deliberate  act 
of  a  builder  or  other  person,  comoined  arains  have  been  made 
without  the  requisite  order  or  approval,  and  these  are  usually 
found  to  be  of  tne  worst  form  of  construction  and  arrangement. 
It  is  on  this  point  that  the  recent  difficulties  of  Local  Autho- 
rities have  arisen  for  it  has  been  declared  that  a  combined 
drain  made  as  such,  even  by  the  illegal  act  of  the  person  so 
making  it,  becomes  a  public  sewer,  and  is  maintainable  by  the 
Local  Authority  so  that  many  "  drains,"  regarded  as  "  drains," 
by  the  persons  who  made  them  and  which  ought  still  to  be 
"  drains,"  have  now  to  be  regarded  as  "  sewers,"  and  the  rate- 
payers are  liable  for  their  maintenance.  It  will  be  necessary 
to  refer  again  to  this  question  under  the  next  heading. 

As  Regards  the  Law. 

The  statutes  applying  to  London  provide : — By  Section  73 
of  18  and  19  Vic.  c.  120,  that  any  house  may  be  required  to 
drain  to  a  sewer,  if  there  be  a  sewer  within  100  feet  of  the 
house  (this  distance  is  extended  by  200  feet  by  Section  66  of 
25  and  26  Vic.  c.  102)  in  a  manner  to  satisfy  the  Vestrv  or 
District  Board,  and  if  the  owner  neglect  during  twenty-eight 
days  after  notice  to  commence  to  comply,  the  Vestry  or  Board 
may  execute  the  work  and  recover  the  cost  from  the  owner. 

Section  74  of  the  same  Act  empowers  a  Vestry  or  Board 
to  order  that  a  group  or  block  of  houses  be  drained  by  a  com- 
bined operation  if  it  appear  to  the  Vestrif  or  Board  that  such 
group  or  block  of  houses  may  be  drained  and  IMPROVED  more 
economically  or  advantageously  in  combumtion  than  separately. 

Section  75  makes  it  unlawful  to  erect  any  house  unless  its 
lowest  floor  can  be  satisfactorily  drained  to  a  sewer. 

Section  76  forbids  the  excavation  of  any  foundations  of  any 
new  house  or  the  making  of  any  drain  until  seven  days'  notice 
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shall  have  been  given  to  the  Vestry  or  Board,  so  that  the 
Vestry  or  Board  may  make  their  order  as  to  the  level  of  the 
lowest  floor  of  the  house,  or  as  to  the  making  of  such  a  drain. 

The  inference  to  be  drawn  from  these  sections  is,  that  each 
house  shall  be  separately  drained  to  the  sewer  where  reasonably 
practicable,  and  the  authority  to  order  combined  drainage  is  to 
meet  exceptionable  cases  in  which  it  must  be  shoi^n  that  the 
drainage  is  improved  by  being  combined  with  that  of  other 
houses,  owing  to  there  being  a  practical  difficulty  in  construct- 
ing separate  drainage. 

The  definitions  of  the  word  "drain"  in  the  Acts  of  1855  and 
1862,  clearly  limit  the  name  to  that  which  receives  the  drainage 
of  one  building  only,  or  premises  within  the  same  curtilage, 
unless  it  can  be  shown  that  a  drain  for  draining  any  group  or 
block  of  houses,  by  a  combined  operation,  was  laid  under  the 
order  of  a  Vestry  or  District  Board  or  the  Metropolitan  Com- 
missioners of  Sewers.  To  prove  that  this  order  was  made  falls 
upon  the  Local  Authority,  and  their  cause  is  often  lost  by  their 
inability  to  do  so,  for  when  the  work  was  done  surreptitiously^ 
as  it  must  have  been  in  nine  cases  out  of  ten,  they  cannot 
expect  to  find  any  record  of  it,  and  the  very  inequitable  burden 
of  maintaining  it  as  a  sewer  falls  upon  them. 

To  meet  this  difficulty  the  vestries  of  London  are  endeavour- 
ing to  secure  an  alteration  of  the  law  by  extending  the  meaning 
of  the  word  "  drain,"  by  adopting  the  words  "  and  any  drain 
the  plan  of  which  has  not  been  approved  as  a  sewer  under  Sec- 
tion 69  of  the  Metropolis  Local  Management  Act,  1855,  and 
Sections  45  and  48  of  the  Metropolis  Local  Management 
(Amendment)  Act,  1862,"  and  the  London  County  Council, 
as  the  representative  body  of  London  as  a  whole,  is  being 
pressed  to  oring  about  this  alteration. 

As  applied  to  the  rest  of  the  country  the  legal  position  of  the 
question  of  combined  drainage  is  somewhat  different,  for  it  is 
not  sanctioned  at  all. 

Section  23  of  the  Public  Health  Act,  1875,  empowers  an 
authority  to  require  the  owner  or  occupier  of  any  house  to 
drain  such  house  into  a  sewer  where  such  sewer  is  not  more 
than  100  feet  from  the  site  of  such  house  in  accordance  with 
the  directions  of  the  authority. 

The  Amending  Act  of  1890  recognises  the  existence  of 
combined  drains,  out  by  Section  19  fixes  the  liability  for  their 
maintenance  on  the  owners,  but  curiously  that  section  only  takes 
effect  *•  where  two  or  more  houses  belonging  to  different  owners 
are  connected  by  a  single  drain  to  the  sewer,"  so  that  where 
several  houses  belonging  to  one  owner  are  drained  together, 
such  drain  is  a  sewer  and  must  be  maintained  by  tK<^  Lc^qaL 
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Authority.     The  decision  in  the  case  of  Travis  r.  Utlev  fixing 
the   liability  to   repair  a  defective  drain  which  drained  three 
houses,  upon   the   JLocal  Authority,   roused   up   almost  eveiy 
sanitary  authority  in  this  country  to  realise  its  position,  but 
it  has  only  recently  come  to  light  in  the  case  of  Self  r.  Hove 
Commissioners  that  the  Public  Health  Amendment  Act,  1890, 
had  not    been   adopted   by   Halifax   where    the   property  in 
Travis  v,  Utley  was  situated.     The  adoption  of  tnis  Amend- 
ment Act  is  optional,  and  the  omission   by  Halifax  was  not 
reported    until  the  Court  of  Appeal  had  the  case  of  Self  v. 
Hove  Commissioners  under  consideration.      In   this   case   the 
Court  (Wills  and  Wright,  Justices),  decided  that  the  Hove 
Commissioners    were   not   liable  for  the  cost  incurred  in  re- 
constructing a   drain,    which    it  was   discovered    drained   the 
house  adjoining  that  on   which   a  nuisance   notice  had  been 
served.     The  owner  did  the  work  relying  on  Travis  r.  Utley 
to  be  repaid  the  cost  by  the  Commissioners.     An   action  in 
the  County  Court  secured  a  judgment  against  the  Commis- 
sioners, who  appealed  and  succeeded  in  getting  the  judgment 
reversed.    This  decision  will  give  provincial  sanitary  authorities 
an  opportunity  to  breathe  again  with  a  feeling  of  relief,  but  it 
is  considered  that  the  anomaly  in  Section  19  of  the  Amending 
Act  of  1890  must  be  removed,  and  a  Bill,  promoted  by  the 
Association  of  Municipal  Corporations,  is  now  before  Parlia- 
ment which  describes  a  private  sewer  as  draining  the  property 
of  one  or  more  owners,   and  it  renders  him  or  them  liable 
for  its  maintenance,   but   there  is  no   suggestion  made  that 
houses  under  certain  conditions  may  be  better  drained  in  com- 
bination  than   separately,   and  sanitary    authorities    have   no 
power  given  them  to  approve  of  combined  drainage. 

Another  difficulty  exists  in  the  recommendation  of  the  Local 
Government  Board  in  their  Model  By-Laws,  which  provide 
that  no  drain  shall  pass  under  any  building  except  where 
any  other  mode  of  construction  may  be  impracticable.  What 
is  to  be  done  in  the  case  of  a  terrace  of  houses  ?  There  must 
not  be  combined  drainage,  and  the  drains  must  not  be  laid 
under  the  houses.  There  are  two  courses  open;  either  the 
authority  must  construct,  at  its  own  cost,  a  sewer  along  the 
back  of  the  terrace,  and  pay  claims  for  easement  if  not  for 
damages,  or  several  houses  must  each  have  a  drain  crossing  the 
premises  dividing  them  from  the  nearest  public  sewer.  Is  the 
owner  of  one  house  likely  to  consent  to  the  owners  of  three  or  four 
other  houses  laying  a  drain  for  each  house  in  a  separate  line 
across  his  premises? 

The  simplest  form  of  relief  from  this  position  is  the  modifica- 
or  withdrawal  of  the  Local  Government  Board  By-Law,  but  it 
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ARLINGTON    ROAD 

No.  6  Diafnram  illustratiDg  drainai^e  executed 
without  notice  or  submission  of  plan:  and  this 
Tery  ille^lity  constituting  a  sewer  what  would 
otherwise  have  been  a  combined  drain. 


HAWLEY  STREET 

No.  7  Diagram  illubtrating  drainage  probably  exe- 
cuted surreptitiously,  and  converting  drains  into 
sewers. 
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seems  very  desirable  that  a  provision  should  be  introduced  into 
the  Bill  now  before  Parliament  authorising  a  Local  Authority 
to  approve  combined  drainage,  where  the  cu*cumstances  seem  to 
them  to  show  that  by  such  a  course  the  drainage  of  a  house 
may  be  improved. 

Diagrams  illustrating  the  various  cases  referred  to  in  these 
papers  face  page  288,  and  for  the  use  of  some  of  them  the 
Authors  desire  to  acknowledge  their  obligation  to  Mr.  Robert 
Godfrey,  Engineer  to  King's  Norton  Rural  District  Council, 
to  Mr,  Lewis  Angell,  Engineer  to  the  Corporation  of  West 
Ham,  and  to  the  proprietors  of  The  Contract  JournaL 


[7  Aw  discussion  applies  to  the  two  preceding  papers  J\ 

Mr.  Lewis  Angell  (West  Ham),  on  being  called  upon  to  open 
the  discussion,  reminded  the  meeting  that  West  Ham  had  taken  a 
prominent  part  in  the  question  of  combined  drainage.  His  Corpo- 
ration had  issued  a  letter  calling  the  attention  of  local  authorities 
throughout  the  country  to  the  subject,  and  asking  their  view ;  most 
of  those  who  replied  supported  the  view  of  West  Ham,  but  from  the 
Local  Government  Board  he  got  no  reply  beyond  an  acknowledgment 
to  several  applications.  The  question  was  a  very  complex  one.  He 
could  not  agree  with  Dr.  Sykes  that  combined  back  drains  should 
be  public  sewers,  his  experience  was  quite  the  opposite,  for  by 
adopting  this  plan  it  would  be  accepting  a  great  number  of  irregu- 
larly constructed  drains.  The  length  of  sewers  in  his  district  (West 
Ham)  for  example,  would  be  extended  from  about  100  miles  to  400 
miles.  Formerly,  when  defects  were  found  on  private  premises 
notice  was  served  on  the  owner  to  remedy  them,  but  now  the 
Sanitary  Department  served  notice  on  the  Local  Authority  instead  of 
on  the  owner.  It  was  an  anomaly  and  an  absurdity  that  combined 
drainage  belonging  to  one  owner  should  be  a  public  sewer,  but  the 
same  arranfi;ement  if  belonging  to  more  than  one  owner  should  be  a 
private  dram,  by  this  provision  the  same  drain  may  one  day  be  a 
private  drain  and  the  next  day  a  public  sewer  by  a  mere  change  of 
ownership.  It  also  appeared  that  if  a  new  drain  were  surreptitiously 
connected  with  a  public  sewer,  the  existing  old  drain  might  then 
become  a  private  drain.  In  the  olden  time,  and  in  fact  until  quite 
recently,  sanitary  supervision  was  not  appreciated  by  local  authorities, 
and  their  of&cera  had  great  trouble  in  obtaining  proper  supervision  of 
work,  but  now  with  the  new  sanitary  **  boom  there  was  a  great 
influx  of  Sanitary  Inspectors  to  look  up  defects  which  appeared  to  the 
disadTantage  of  the  old  officers  although  they  had  really  been  helpless 
from  the  want  of  assistance.  His  district  now  had  twelve  or  fourteen 
Hanitarr  Inspectors  working  as  detectives  discovering  evils  which 
should  have  been  prevented  under  proper  supervision.    W\;i^\i  Vl^  W^ 
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wanted  in  tbe  past  was  a  preventive  service  adequate  to  supervise 
new  work  and  alterations  so  as  to  prevent  the  evils  perpetrated  under 
private  drainage,  in  which  case  there  would  have  been  less  necessity 
for  a  detective  service  now.  It  was  a  very  serious  thing,  as  in  West 
Ham,  to  have  the  responsibiHtj  for  some  300  miles  of  imperfect 
private  drains  thrown  on  the  rates. 

Mr.  Wm.  Whitb  (London)  thought  that  with  all  the  complica- 
tions that  must  arise  it  was  very  undesirable  that  there  should 
be  public  sewers  on  private  property  or  private  drains  on  public 
property.  No  combined  drain  should  be  allowed  unless  there  was 
an  inspection  chamber  at  each  end  and  the  means  of  testing  and 
examining  as  well  as  of  ventilating  the  drain. 

Mr.  J.  P.  NoEBiNGToy  (Surveyor  of  Lambeth)  said  that  the 
question  was  giving  a  good  deal  of  trouble  to  him  in  his  pansh  and 
to  surveyors  generally,  and  the  law  should  be  amended.  He  did 
not  agree  with  Dr.  Sykes  when  be  stated  that  in  his  opinion  it 
was  the  intention  of  the  legislature  that  any  drainage  by  a  com- 
bined operation  should  be  considered  a  sewer ;  on  the  contrary,  he 
did  not  think  the  legislature  ever  contemplated  that  the  present  state 
of  things  would  arise,  and  that  the  present  trouble  was  the  result 
of  an  oversight  as  to  the  importance  of  the  definition  of  the  words 
"  drain  "  and  "  sewer."  The  Association  of  Municipal  Corporations 
was  making  an  effort  to  get  these  definitions  amended,  and  at  the 
same  time  some  further  regulations  were  needed  with  reference  to 
the  compulsory  deposit  and  approval  of  plans  of  drainage. 

Mr.  C.  Mason  (Surveyor,  St.  Martin's  in  the  Fields)  admitted  that 
nothing  could  be  done  to  improve  the  present  anomalous  conditions 
until  the  law  was  altered  and  a  proper  definition  of  a  '*  drain  "  und  a 
**  sewer  "  given.  He  did  not  agree  that  all  combined  drains  should 
be  considered  sewers,  and  thought  that  the  fault  lay  in  the  drading 
of  the  act.  There  were  cases  in  which  parishes  were  spending  five  or 
six  thousand  pounds  a  year  on  what  he  considered  private  property. 

The  Chaieman  (Prof.  A.  Wtnter  Blyth)  quite  agreed  with  Dr. 
Sykes  with  regard  to  the  report  on  the  experiments  on  Sewer  Air, 
that  it  was  not  safe  from  such  experiments  to  draw  general  conclusions. 
All  experience  shews  that  sewer  air  does  cause  illness :  he  also  agreed 
with  Dr.  Sykes  that  it  was  intended  in  drafting  the  Acts  that  a 
combined  drain  should  be  treated  as  a  sewer  from  the  point  of 
junction,  as  this  is  the  reading  of  three  separate  Acts  passed  at 
intervals  and  has  been  supported  by  several  legal  decisions.  No  new 
point  has  been  raised  by  these  decisions,  but  in  the  past  years  Local 
Authorities  had  been  serving  notices  beyond  their  powers  and  the 
owners  had  complied  with  them,  but  the  action  taken  by  The  Sanitary 
Institute  in  teaching  and  popularising  Sanitary  Law  has  called  the 
attention  of  many  to  these  provisions,  and  has  helped  to  bring  the 
matter  forward.     It  is,  of  course,  easy  to  find  fault  with  these  pro- 
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visions,  bat  it  is  not  easy  to  suggest  a  satisfactory  amendment.  An 
amendment  of  the  law  has  been  suggested  in  a  Bill  promoted  by 
the  Association  of  Municipal  Corporations,  but  he  was  not  sure  the 
propositions  contained  therein  would  prove  satisfactory.  A  mere 
alteration  of  definition  would  not  meet  the  case,  as  this  has  been  tried 
in  the  Public  Health  Amendment  Act,  Section  19.  The  only 
suggestion  he  could  see  would  be  to  appoint  some  central  authority  to 
whom  all  cases  oould  be  referred  to  decide  each  on  its  merits ;  at  the 
same  time  he  agreed  that  further  legislation  was  necessary. 

Dr.  J.  F.  J.  Stkbs  (St.  Pancras).  With  regard  to  Prof.  Blyth's 
suggestion  for  a  Court  of  Appeal,  he  thought  that  this  already 
existed  in  the  Vestries  and  Local  Authorities, — ^it  generally  came  to 
a  question  of  compromise.  He  repeated  that  it  was  strongly  his 
opinion  that  the  Legislature  did  intend  old  combined  drains  to  be 
treated  as  sewers,  and  this  would  be  made  clearer  if  their  history 
was  followed.  Many  years  ago  the  common  ditch  received  the 
drainage  of  the  adjoining  houses,  and  it  was  intended  that  the  Local 
Authority  should  cover  these  ditches  in — ^in  some  cases  this  was  done 
by  the  private  owner,  but  it  did  not  relieve  the  Local  Authority  from 
the  responsibility. 

Mr.  W.  N.  Blaib  (St.  Pancras),  in  replying,  said  he  certainly 
thought  that  it  was  the  intention  of  the  Legislature  that  open 
ditches  and  water-courses  when  covered  in  or  culverted  should  be 
sewers,  but  it  was  never  intended  that  house  drains  should  be 
surreptitiously  converted  into  public  sewers  by  the  joining  of  one 
drain  to  another.  As  to  the  Local  Authority  exceeding  its  powers 
in  these  cases  in  requiring  owners  to  repair  defective  drainage,  ho 
thought  they  were  quite  justified  in  doing  so. 
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"THE  LAW  EELATING  TO  PUBLIC  HEALTH  AND 

LOCAL  GOVEENMENT/** 

When  a  standard  work  like  the  present  reaches  the  eleventh 
edition  the  task  of  the  reviewer  is  easy  and  his  work  may  well  be 
confined  to  pointing  out  additions  and  improvements. 

This,  the  very  latest  contribution  to  sanitary  law,  is  at  the  same 
time  the  most  complete.  Its  possession  by  a  Sanitary  Officer  in  the 
provinces  gives  him  the  whole  law  relating  to  the  powers  and  duties 
of  his  local  authority,  and  it  only  has  to  be  supplemented  by  the 
MetropoUs  Local  JVJjuiagement  Acts,  by  the  London  Public  Health 
Act,  and  by  the  London  Building  Act  for  the  same  remark  to  apply 
to  metropolitan  officers. 

The  first  volume  consists  of  704  pages  and  is  wholly  occupied 
with  the  Public  Health  Act  of  1875.  The  Act  is  set  out  verbatim 
and  after  each  Section  there  are  explanatory  notes  and  references  to 
decisions  in  the  superior  Courts  of  Law.  These  decisions  are  well 
up  to  date,  take  for  example  the  definition  of  sewer  and  drain,  and  it 
will  be  seen  that  Travis  v,  Utley,  the  Lowther  Arcade  case,  and  the 
important  recent  decisions  as  to  the  meaning  of  '*  curtilage,"  are  all 
set  forth  in  brief,  and  their  bearing  discussed. 

Some  of  the  notes  are  of  considerable  length  far  exceeding  the  text, 
for  instance  the  commentary  on  Section  4  occupies  nearly  23  pages. 

At  the  end  of  this  same  volume  is  placed  the  index  to  the  whole 
work,  the  edges  of  the  index  pages  are  tinted  red,  a  convenient 
method  weU  worthy  of  imitation.  As  a  rule  the  index  to  legal  works 
is  badly  done,  and  it  is  at  once  a  surprise  and  a  pleasure  to  find  that 
in  this  case  immense  pains  have  been  taken  to  give  a  complete  and 
most  convenient  index. 

The  second  volume  consists  of  the  principal  statutes  passed  up  to 
the  end  of  1894,  under  which  District  Councils  have  powers  or  duties 
or  in  which  they  are  otherwise  immediately  concerned.  These  are 
arranged  in  chronological  order,  commencing  with  the  Knackers'  Act 
of  1786  and  ending  with  the  Merchant  Shipping  Act  of  1894,  no 
fewer  than  121  statutes  or  portions  of  statutes  ! 

The  Local  Government  Act  of  1804  is  annotated  by  Mr.  A.  F. 
Jenkin,  of  the  Inner  Temple,  who  has  published  a  separate  work  upon 
that  Act. 

After  the  statutes  named  come  the  instructions,  memoranda  and 

*  The  Law  Relating  to  Public  Health  and  Local  Government.  Being  the 
Public  Health  Act,  1875,  and  other  statutes  afFecting  District  Councils,  by 
the  late  William  Cunningham  Glen,  fiarrister-at-Law.  Eleventh  edition  by 
Alex.  Glen.,  M.A.,  LL.B. Cantab.,  Barrister-at-Law  of  the  Midland  Circuit; 
including  the  Local  Government  Act,  lb94,  and  the  statutes  and  orders 
relating  to  the  election  of  District  Councils  by  A.  F.  Jenkin,  Barrister^tt-Law. 
2  Vo1b„  8yo,,  1864  pages,  price  JiZ  Ss.    Knight  &  Co.,  London,  1895. 
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orders  of  the  Local  Government  Board  of  any  present  importance, 
also  in  chronological  order  and  ranging  froui  1876  to  the  end  of  1894. 

Tables  of  cases,  of  statutes,  and  of  reference  from  repealed  statutes 
have  also  been  added. 

The  ability  and  conscientious  industry  with  which  this  work  has 
been  prepared  merits  the  highest  commendation.  Essentially  the 
work  of  reference  for  the  lawyer,  it  will  also  find  its  place  in  all  public 
libraries  and  be  consulted  by  sanitary  officials  and  members  of  local 
authorities. 

A.  Wyntbb  Blyth. 

SANITATION    IN   INDIA. 

The  Medical  Congress  which  assembled  recently  in  Calcutta  has 
done  much  to  call  public  attention  to  the  pressing  need  for  further 
enlightenment  both  of  goyemors  and  governed  on  the  subject  of 
public  health  in  India.  Those  who  are  familiar  with  that  country 
will  not  be  surprised  to  learn  that  in  all  discussions  on  this  subject 
cholera  is  always  assigned  a  very  prominent  position,  the  views  held 
by  experts  in  the  East  and  in  the  West  differing  very  widely  as  to 
origin,  methods  of  propagation,  and  spread  of  this  terribly  fatal 
malady.  The  writer  is  old  enough  to  remember  the  origin  and 
development  of  opposing  schools  of  thought  regarding  the  etiology 
and  epidemiology  of  cholera  which  found  graphic  expression  in  some 
doggerel  lines  written  some  twenty-five  or  more  years  ago  by  Dr. 
Edwin  Saward,  Drs.  Macnamara  and  Bryden  being  the  then  promi- 
nent representatives  of  the  respective  parties. 

The  Western  theory,  or  the  creed  of  Macnamara : 

'*  Man-bred  and  man-shed,  anon  diffused  in  water-bed ; 
Multiplied  and  further  spread,  thus  the  pest  o'er  earth  has  sped." 

The  Eastern  theory,  or  faith  of  Bryden  : 

**  Earth-ffrown,  wind-blown,  air  and  vapour-hatched  and  sown ; 
Thus  the  i>est  o'er  earth  has  flown." 

The  great  advances  made  in  bacteriology  and  pathology  since 
these  lines  were  written  has  done  much  to  throw  the  respective 
theories  into  the  shade,  and  to  substitute  for  them  others  which  it 
would  be  hazardous  to  say,  in  the  still  imperfectly  developed  state  of 
these  sciences,  are  altogether  beyond  criticism.  Men  speak  of  eating 
and  drinking  cholera,  and  of  the  spread  of  the  disease  by  water  and 
by  articles  of  food,  without  giving  much  heed  to  the  methods  by 
which  such  supplies  are  contaminated.  In  great  centres  of  popula- 
tion, where  for  example  water  is  drawn  from  a  common  source  and 
distributed  through  known  channels,  it  is  easy  to  understand  how 
the  source  may  be  infected,  and  the  community  drawing  its  supply 
from  such  a  source  may  thus  suffer;  but  in  a  vast  continent  like 
India,  where  the  great  mass  of  the  people  draw  their  water  supply 
from  wells  having  no  communication  with  each  other,  a  further 
agency  appears  to  be  necessary  for  the  spread  of  the  infective 
matenal.    Ghunting  that  this  agency  exists  in  hutnsixv  vdX^isc^axc^^S^^ 
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is  still  further  necessary  to  account  for  the  often  epidemic  form  in 
which  this  disease  prevails,  and  its  abrupt  subsidence,  for  which  no 
sufRcient  reason  has  been  discovered. 

Meantime  it  is  pleasant  to  turn  to  the  men  of  light  and  learning  in 
this  greatest  of  England's  possessions,  and  to  take  an  unprejudiced 
view  of  what  they  can  lay  before  their  readers  on  the  all-important 
subnect  of  the  prevention  oi  disease. 

Two  valuable  contributions  have  recently  been  made  to  the  Library 
of  The  Sanitary  Institute  by  officers  of  the  Madras  Medical  Service, 
whose  knowledge  of  all  matters  bearing  upon  the  public  health  in 
this  great  Eastern  Empire  is  well  up  to  date. 

THE  ELEMENTS  OP  SANITARY  SCIENCE.* 

An  unpretending  handbook  of  some  260  pages,  compiled  for  the 
use  of  District,  Municipal,  Local  Medical  and  Sanitary  Officers, 
Members  of  Local  Boards,  Municipal  Councils,  and  others.  The 
author,  who  had  been  Professor  of  Hygiene  in  the  Madras  Medical 
College,  and  was  then  acting  as  Deputy  Sanitary  -Commissioner,  was 
well  aware  of  the  need  that  existed  for  such  a  work.  It  is  especially 
true  of  that  Presidency,  and  indeed  of  all  India,  that  '^  many  persona 
who  are  otherwise  well  educated  have  been  taught  little  or  nothing 
of  the  science  of  health,  and  suffer  individually  thereby;  while 
general  sanitar}'  authority  is  vested  in  corporations  whose  members 
often  feel  the  need  of  a  guide  to  the  principles  of  public  sanitation, 
and  who  are,  for  want  of  it,  unable  always  to  spend  the  public  money 
to  the  best  advantage  of  the  public." 

This  handbook,  modestly  described  by  its  author  as  a  "  little  work,** 
contains  a  very  concise  and  interesting  summary  of  all  matters 
relating  to  health,  which  those  who  are  entrusted  with  sanit^iry 
administration  should  have  at  their  fingers'  ends,  and  which  every 
member  of  the  community  who  desires  to  guard  his  own  health,  or  that 
of  his  family,  against  needless  physical  deterioration  and  premature 
death  should  stud  v.  After  a  brief  introduction  on  health  and  disease, 
there  are  interesting  chapters  on  food,  water  and  air,  both  of  which, 
by-the-bje,  are  said  to  be  channels  for  the  communication  of  cholera, 
although  the  cholera  infection,  and  also  that  of  enteric  fever,  "are 
less  readily  communicated  by  air"  than  those  of  the  eruptive  fevers, 
mumps,  and  whooping  cough.  Other  chapters  on  the  removal  of 
waste,  on  soil,  climate  and  meteorology,  houses,  personal  hygeine, 
parasitic  and  microbic  diseases,  vital  statistics  and  sanitary  law,  make 
up  a  very  useful  and  readable  text-book,  which  any  fairly  educated 
person  can  understand.  The  Madras  Medical  Service  may  be  con- 
gratulated on  the  good  work  done  by  one  whose  brief  but  brilliant 
career  reflects  honour  upon  it.  His  early  death  was  greatly  regretted 
by  his  many  friends. 

*  The  Elements  of  Sanitary  Science.  By  Surgeon-Major  C.  J.  McNally, 
H.D.,  D.P.U.  8vo.,  2(57  pp.  Government  Prese,  Madras,  and  H.  K.  Lewis, 
London, 
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THE  INDIAN  MANUAL  OP  HYGIENE.* 

A  work  of  considerable  pretensions.  In  as  far  as  it  has  yet  seen 
the  light — the  first  volume  only  having  been  received — it  is  stated  to 
be  a  revised,  re-arranged,  and  in  great  part  re-written  edition  of 
King's  '^Madras  Manual  of  Hygiene."  A  voluminous  preface  and 
introduction,  extending  over  123  pages,  is  devoted  to  the  discussion 
of  the  past,  present  and  future  of  public  health  topics,  on  lines  which 
give  promise  of  an  exhaustive  review  of  the  whole  field  of  sanitary 
science.  In  laying  down  the  principles  on  which  sanitary  officers 
should  be  trained,  it  is  gratifying  to  note  that  the  author  quotes  in 
detail  the  course  of  lectures  and  demonstrations  given  at  The  Sanitary 
Institute  to  candidates  who  wish  to  qualify  for  Sanitary  Inspector- 
ships. Following  the  introduction  there  is  a  well  written  chapter  on 
air,  in  which  the  principles  of  ventilation  are  fidly  discussed.  Here 
too,  as  in  The  Elements  of  Sanilary  Science^  it  is  stated  that  the  air 
may  be  the  medium  of  communicating  cholera :  *'  The  blood  may  be 
poisoned  by  air  inhaled,  containing  the  specific  virus  of  cholera,  typhus, 
typhoid,  paludel  fevers,  dysentery,  variola,  scarlatina,  or  measles." 
The  chapter  on  water  deals  with  the  search  for  and  the  methods  of 
estimating  the  extent  of  supply  available,  storage  and  distribution, 
drinking  water  and  diseases  resulting  from  its  impurities,  filtration, 
and  methods  of  examination.  The  principles  enunciated  in  this 
chapter  do  not  differ  materially  from  those  to  be  found  in  any  good 
text-book  on  the  subject,  due  allowance  being  made  for  the  special 
needs  of  those  for  whom  Dr.  Grant  is  writing.  Ice-water  is  an 
illustration  in  point:  "Ice-water  is  Jlat  and  unpalatable,  but  tlie 
usual  addition  in  India  of  aerated  waters  to  ice  lessens  this  quality. 
In  America  the  constant  use  of  iced  water,  t.«.,  water  frozen  solid  in 
vessels  and  then  drunk  whilst  melting,  is  the  cause  of  a  considerable 
amount  of  dyspepsia."  There  is  no  allusion  to  the  other  addition  in 
the  form  of  brandy  or  one  of  its  substitutes,  which  contributes  to 
make  the  iced  beverage  palatable  to  the  Indian  consumer,  and  possibly 
to  the  American  also,  although  in  the  latter  case  it  does  not  ward  off 
the  troublesome  dyspepsia  here  attributed  to  indulgence  in  ice-water. 
A  little  further  on  Dr.  Grant  says :  "  A  very  sudden  and  localized 
outbreak  of  either  enteric  fever  or  cholera  is  almost  certainly  o\inng 
to  the  introduction  of  the  poison  by  water,"  to  which  is  added  a  note, 
that  "  it  may  be  in  the  form  of  ice."  Presumably  the  teaching  here 
set  forth  is  only  intended  to  imply  that  a  temperature  of  32^  F.  is 
not  capable  of  rendering  the  bacillus  of  enteric  or  cholera  inert.  Ice 
as  such,  provided  it  is  pure,  cannot  produce  either  enteric  fever  or 
cholera.  Chapters  on  Hoil,  disposal  of  waste  matter,  buildings,  and 
climatology,  complete  the  volume.  The  volume  is  well  printed  on 
good  paper,  but  the  li«t  of  errata  tt  corrif/enda  given  on  pages  xxxix. 
and  xL  18  not  creditable  to  the  printer.  m    Cbawfobd 

*  The  Indian  Manual  of  Hyeiene.  By  Surgeon-Captain  A.  E.  Grant,  M.B., 
Profewor  of  Hygiene,  Madras  Medical  College.  8vo.,  442  pp.  Higginbottom 
&  Co,,  Madras. 
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SOME  LECTUEES  BY  THE  LATE  SIE  GEOEGE  E.  PAGET, 

K.C.B.,  M.D.,  r.E.8.» 

Begins  Professor  of  Physic  in  0ie  University  of  Cambridge. 

Thb  life  of  the  late  Sir  George  Paget,  measured  bj  any  standard 
which  the  general  public  can  apply,  must  be  judged  to  have  been 
singularly  fortunate.  He  devoted  himself  in  early  life  to  the  task  of 
reviving  the  Medical  School  of  Cambridge,  and  was  fortunate  enough 
to  bring  to  his  work  the  prestige  of  conspicuous  success  as  a  student 
of  those  subjects  which  alone  could  command  the  respect  of  those 
who  were  then  the  rulers  of  University  affairs.  Before  maturity 
was  passed  he  knew  that  the  fulfilment  of  his  hopes  was  assured,  and 
in  old  age  he  was  happily  permitted  to  see  their  complete  fruition. 
He  was  ably  seconded.  In  Sir  George  Humphry  he  found  a  col- 
league loval  to  the  same  ideal,  and  later,  there  grew  up  around  these 
two  pioneers  a  whole  school  of  younger  men  worthy  to  continue  the 
work.  Medicine  in  England  owes  a  deep  debt  of  gratitude  to  Sir 
George  Paget,  and  those  who  are  given  more  particularly  to  the  study 
of  sanitary  questions  will  not  forget  that  the  University  of  Cam- 
bridge early  recognised  the  importance  of  their  studies  by  instituting, 
during  the  time  when  his  influence  was  strongest  in  Cambridge,  the 
Diploma  in  Public  Health. 

This  book  is  valuable,  thus,  as  a  memorial  of  a  man  who  deserved 
well  of  Medicine  and  Sanitary  Science,  and  its  interest  is  increased 
by  the  brief  biographical  notice  which  Mr.  Charles  Paget  has  pre- 
fixed. It  might  have  been  fuller,  but  probably  it  is  all  that  we  are 
to  expect,  and  as  long  as  Sir  George  Paget's  influence  on  medical 
education  in  Cambridge,  and  indirectly  throughout  the  country,  is 
remembered,  perhaps  no  more  elaborate  biography  is  needed.  The 
lectures,  which  form  the  bulk  of  the  volume,  are  of  no  little  intrinsic 
merit.  They  contain  the  opinions  of  a  physician  of  ripe  experience 
and  of  remarkable  sobriety  of  judgment  on  several  subjects  which 
are  still  burning  questions  of  the  day.  The  two  lectures  on  Alcohol 
as  a  Cause  of  Disease,  which,  together,  fill  nearly  half  the  volume, 
are  particularly  well  worthy  of  perusal.  The  physician  will  admire 
the  accuracy  of  the  clinical  observation  which  enabled  Sir  George 
Paget  to  recognise  and  describe  so  well  the  effects  of  alcohol  on  the 
peripheral  nerves  at  a  time  when  this  subject  was  little  understood, 
while  those  readers  who  are  unfamiliar  vrith  medical  terminology, 
will  find  that  the  style  is  clear  and  free  from  anything  approaching 
pedantry  in  the  use  of  medical  terms.  The  lectures,  indeed,  may  all 
be  read  with  interest  and  advantage  by  any  intelligent  layman,  while 
they  are  at  the  same  time  not  less  suggestive  and  valuable  subjects  of 
study  for  medical  readers.     This  is  a  rare  quality  in  medical  writings. 


*  Some  Lectures  by  the  late  Sir  George  E.  Paeet,  K.C.B.,  M.D.,  F.R.S. 
Edited  from  MSS.,  with  a  Memoir  by  Charles  £.  Paeet,  Medical  Officer  of 
Health  for  the  County  Borough  of  Salford.  Cr.  8vo.,  192  pp.,  price  ds.  Mao- 
millan  and  Bowes.    Cambridge,  1893. 
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bat  a  reperusal  of  the  lectures  confirms  the  impression  of  the  justice 
of  the  opinion  here  expressed. 

Mr.  Charles  Paget  did  well  to  publish  this  memorial  of  his  father 
who  wrote  but  little  for  publication  during  his  life  time,  and  the 
interest  of  the  book  to  those  who  knew  Sir  George  Paget,  however 
slightly  in  life,  will  be  increased  by  the  characteristic  portrait  which 
faoea  tiie  title-page. 

Dawson  Williams. 


NOTES  ON  BOOKS  PEESENTED  to  the  LIBKARY. 


"Air,  Water  and  Disinfectants,"  by  C.  M.  Airman,  M.A., 
D.Sc.,  F.RS.E.  128  pp.,  8vo.  Society  for  Promoting 
Christian  Knowledge.     Price  If- 

One  of  the  Manuals  of  Health  Series.  Chapters  dealing  with 
Ventilation,  Micro-organisms  in  Air  and  Water  are  included. 

•*  Practical  Guide  to  Sanitary  Legislation,  containing  a  synopsis 
of  the  Acts  relating  to  Public  Health  and  Local  Govern- 
ment," by  John  A.  Angell,  Assoc.M.Inst.C.E.,  Engineer 
and  Surveyor  Beckenham  Urban  District  Council,  and 
John  G.  Mokley,  Assoc.M.Inst.C.E.,  Chief  Assistant 
Borough  Engineer,  West  Ham.  638  pp.,  8vo.  Knight  ^  Co. 
Price  121' 

The  aim  of  the  authors  in  compiling  this  volume  is  to  place  in 
the  hands  of  Officers  and  Members  of  Local  Authorities,  Architects 
and  Students,  a  ready  reference  to  the  Sanitary  provisions  of  the 
various  Acts  dealing  with  Public  Health.  This  volume  is,  however, 
limited  to  the  requirements  of  the  Boro'  Engineer  and  Surveyor's 
Departments,  a  second  volume  for  the  use  ot'  Medical  Officers  of 
Health  and  Sanitary  Inspectors,  &c.,  being  in  contemplation. 

By-Laws  with  respect  to  New  Streets  and  Buildings,  Cleansing  of 
Footways,  Bemoval  of  Befuse  and  Snow,  and  the  subjects  on  which 
a  Local  Authority  may  make  By-Laws,  together  with  an  Lidex^of 
nearly  50  pages  are  included. 

"The  Construction  of  Carriageways  and  Footways,"  by  H. 
PiaMJY  BouLNOis,  M.Inst.C.K,  City  Engineer,  Liverpool. 
148  pp.,  8vo.     Bigga  8f  Co.     Price  5/- 

The  various  materials  used  and  the  different  methods  adopted  in 
the  construction  of  Carriageways  and  Footways  are  fully  dealt  with. 
Questions  of  cost,  traffic,  local  conditions  for  obtaining  suitable 
materials,  rateable  value  of  district  and  widths  of  ^ttofii^  \.Q^<bNX\^x 
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with  a  detailed  description  of  the  various  payements  are  discussed* 
A  tabulated  return  from  eighty  town  and  metropolitan  districts  on 
the  subject  is  given. 

"  The  London  Building  Act,  1894 ;  also  the  By-Laws  and 
Regulations,"  edited  by  Bebnabd  Digksee,  District  Sur- 
veyor for  East  Newington  and  part  of  St.  Gteoijge  the 
Martyr.     226  pp.,  8vo.     Edward  Stanford.     Price  5/- 

The  Act  is  here  dealt  with  in  considerable  detail  with  numerous 
notes  and  cross  references  and  legal  decisions,  with  diagrams 
illustrating  heights  of  buildings,  domestic  buildings  on  new  and  old 
streets,  courts  within  buildings,  &c. 

**EeariM  and  Feeding  of  Children,"  by  Thomas  Dutton, 
M.D.  Univ.  Durh.,  M.R.C.P.  Edin.,  &c.  198  pp.,  8vo. 
H,  Kimpton  ^  Hirschfeld  Bros.     Price  2/- 

Intended  primarily  for  the  use  of  mothers  and  those  who  have  the 
feeding  and  rearing  of  children.  In  addition  to  the  chapters  devoted 
to  food,  the  subjects  of  Nursery  Hygiene,  clothing,  exercise,  sleep, 
and  slight  ailments  are  dealt  with. 

"Micro-organisms  in  Water:  their  Significance,  Identification, 
and  Kemoval,"  by  Percy  Framkland,  PblD.,  B.Sc. 
Lond.,  F.R.S.,  and  Mrs.  Percy  Frankland.  532  pp., 
8vo.     Longmans^  Green  4*  Co.     Price  16 j^ 

This  work  is  specially  designed  for  the  use  of  those  connected  ^ith 
the  sanitary  aspects  of  Water  Supply,  and  the  authors  have  endea- 
voured to  present  an  account  of  the  more  important  investigations 
which  have  been  carried  out  in  this  department  of  bacteriology  so  as 
to  be  of  service  to  the  student  and  investigator  as  well  as  to  Engineers 
and  Medical  Oflicers  of  Health.  The  more  important  general  methods 
of  bacteriological  study  are  surveyed,  describing  minutely  those 
specially  applicable  to  the  examination  of  water ;  and  an  account  is 
given  of  the  principal  results  attained  by  the  use  of  these  new 
bacteriological  methods  in  the  study  of  the  different  kinds  of  water. 
A  special  chapter  is  devoted  to  the  action  of  light  on  micro-organisms 
in  water  and  culture  media.  The  appendix  contains  tabular  descrip- 
tion of  the  various  micro-organisms  found  in  water.  There  are 
many  illustrations. 

"Brodet  acts  tilberedning  og  forhandling  af  Ingjald,"  Dr. 
Kjennerud,  111  pp.,  8vo.     Haffner  4'  Hille^  Kristicmia. 

"  Bread :  its  Making  and  Sale  from  a  Hygienic  point  of  view." 

The  author  deals  with  the  subject  in  detail,  taking  into  considera- 
tion the  Grain,  its  Cleansing,  Milling,  Value  of  Bread  Meal  and 
/Substitutes  for  Bread  Meal,  passing  next  to  the  Making  of  Bread, 
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the  Doughing  Stage,  Yeast,  and  different  kinds  of  Bread  are  dis- 
cussed, while  the  third  part  of  the  hook  is  devoted  to  the  Sanitation 
of  Bakehouses;  under  this  heading  are  discussed,  the  Bakeries  in 
Sweden,  and  at  Copenhagen,  Stockhohn,  and  London ;  the  manage- 
ment of  a  Sanitary  Bakehouse,  and  Official  Control. 

•*  Draina^  Work  and  Sanitary  Fittings,"  by  Wm.  H.  Maxwell, 
Engineer's  Office,  Leyton  Urban  District  Council.  74  pp., 
8va     St.  Bride^s  Press^  Limited.     Price  11^ 

To  bring  together  in  a  condensed  and  handy  form  some  of  the 
main  points  in  connection  with  the  Construction,  Examination  and 
Testing  of  Drainage  Works  has  been  the  author's  design.  There 
are  numerous  illustrations  dealing  with  construction,  and  general 
arrangements.  An  Appendix  contains  Hydraulic  Notes  and  formulse, 
and  Synopsis  of  Local  Government  By-Laws,  &c.,  for  New  Buildings, 
and  the  Sections  of  the  Public  Health  Act,  1875,  which  relate 
specially  to  Sewerage  and  Drainage. 

**  Hygiene,"  by  Prof.  J.  Lane  Notter,  M. A.,  M.D.Dublin, 
and  Surg-Capt,  K.  R  Firth,  F.R.C.S.  374  pp.,  8vo. 
Longmans^  Green  Sf  Co.     Price  SjS 

Forming  as  it  does  one  of  Messrs.  Longmans'  Elementary  Science 
Manuals,  the  authors  have,  as  the  preface  states,  endeavoured  to  deal 
with  the  many  subjects  which  come  N^ithin  the  title  of  the  book  in 
the  simplest  language.  The  work  is  intended  as  an  Introductory 
Manna]  for  the  use  of  junior  students  preparat/ory  to  a  more  extended 
study  of  the  subject,  and  is  not  to  be  regarded  as  a  substitute  for 
more  advanced  books  on  Hygiene. 

**Text  Book  of  Hygiene,  a  comprehensive  Treatise  on  the 
Principles  and  Practice  of  Preventive  Medicine  from  an 
American  Standpoint,"  3rd  Edition  by  George  H.  Roue, 
M.D.  553  pp.,  8vo.  Tlie  F.  A.  Davis  Company^  Phila- 
delphia, and  F.  J.  Rehman.     Price  1716.     W. 

The  chapter  of  **  Quarantine  "  has  been  entirely  rewritten  by  Surg.- 
G^en.  W.  Wyman  and  Dr.  H.  D.  Geddings  of  the  tj.  S.  Marine  Hospital 
Service,  and  that  on  Marine  Hygiene  thoroughly  revised  by  Medical 
Director  Albert  L.  Gitson,  U.S.  Navy.  Chapters  dealing  with  Air, 
Food,  Water,  Soil,  &c.,  and  other  subjects  which  go  to  form  a 
Manual  of  Hygiene  will  be  found.    The  work  is  fuUy  illustrated. 

•*An  EHementary  Text  Book  of  Hygiene,"  by  H.  Rowland 
Wakefield,  Science  Demonstrator  to  the  Swansea  School 
Board.    208  pp.,  8vo.     Blackie  4"  -Son,  Limited.     Price  ^j- 

Arranged  specially  to  meet  the  requirements  of  the  Examination 
in  Hygiene  of  the  Science  and  Art  Department.  The  Appendix 
contains  specimen  Questions  set  at  the  Examinations  from  1884 
to  1892,  together  with  the  Syllabus  of  the  Elementary  stage  of  the 
•object. 
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**  Handbook  of  Public  Health  and  Demography,"  by  Edward 
F.  WiLLOUGHBY,  M.D.Lond.,  D.P.H.Camb.  509  pp., 
8vo.    Macmillan  4r  Co.     Price  416 

Although  under  a  different  title,  this  is  in  fact  a  Third  Edition, 
considerably  enlarged,  of  Dr.  Willoughby's  "  Principles  of  Hygiene." 
The  book  is  written  and  arranged  as  a  manual  for  the  Examinations 
Qf  the  Science  and  Art  Department,  but  the  author  has  endeayouied 
to  make  the  book  equally  adapted  to  the  general  reader.  The  chapter 
dealing  with  "  Health  in  the  House,"  is  freely  illustrated. 

**  The  Sanitary  Code  of  the  Pentateuch,"  by  the  Rev.  C.  G.  K. 
Gillespie.     96  pp.     Religious  Tract  Society.     Price  Sf- 

The  author  deals  with  the  subject  of  Food,  Uncleanness,  Indus- 
trial Methods,  Sanitary  Precautions,  Sanitary  Inspection,  Notifi- 
cation of  Infectious  Disease,  and  of  Insanitary  Condition  and 
Disinfection,  from  which  it  is  interesting  to  see  that  the  broad  out- 
lines of  such  treatment  as  the  latest  investigations  have  shown  to  be 
most  effective,  even  under  conditions  widely  different,  are  to  be 
found  in  the  Mosaic  system  of  Sanitary  Law. 

"Micro-organisms,  with  special  reference  to  the  Etiology  of 
the  Infective  Diseases,"  by  Dr.  C.  Flugge,  O.O.  Professor 
and  Director  of  the  Hygienic  Institute  at  Gottincen; 
translated  from  the  second  and  thoroughly  revised  Edition 
of  "Fermente  und  Mikroparasiten,'  by  W.  Watson 
Cheyne,  M.B.,  Surgeon  to  King's  College  Hospital. 
826  pp.,  8vo,  London,  1890.  Published  by  The  New 
Sydenham  Society, 

The  form  and  vital  characteristics  of  these  micro-organisms  are 
described  in  so  far  as  they  have  a  direct  or  indirect  influence  from  a 
hygienic  point  of  view.  Dr.  Fliigge  gives  an  historical  sketch  of  our 
knowledge  of  ferments  and  parasites  during  the  last  few  years,  with  a 
description  and  classification  of  micro-organisms  from  this  standpoint. 
Chapter  VI.  is  devoted  to  the  distribution  of  the  various  micro- 
organisms in  the  air,  soil,  water,  food,  and  the  dwelling;  and 
Chapter  YII.  to  the  conclusions  come  to  with  regard  to  the  etiology 
and  prophylaxis  of  the  infective  diseases.  There  are  numerous 
illustrations,  and  63  pages  are  devoted  to  a  bibliography  of  the 
literature  bearing  on  tlie  subject. 
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NEW  SOUTH  WALES. 

Bt  J.  ASHBURTON  THOMPSON,  M.D.,  D.P.H. 

Probably  the  circumstances  under  which  organised  govern- 
ment gradually  becomes  elaborated  in  a  newly  occupied  country, 
are  foreign  to  the  experience  of  most  readers  of  this  Journal ; 
it  seems  expedient,  therefore,  to  begin  a  brief  account  of  the 
sanitary  state  of  New  South  Wales  at  the  present  date,  by 
mentioning  a  few  facts  of  settlement  and  increase  from  whicn 
imaginatively  they  may  be  reproduced.  Summarily  speaking 
the  condition  most  important  to  keep  in  mind,  is  density — 
great  extent  of  occupied  area  in  relation  to  absolute  smallness 
of  population.  For,  while  preventive  medicine  is  one  of  the 
arts  of  civilisation,  naturally,  it  is  a  late  art ;  its  occasion,  and 
the  best  opportunity  of  exercising  it,  have  been  accurately 
indicated  by  Dr.  Vivian  Poore,  in  his  epigrammatic  sub-head 
"  The  Art  of  Living  in  Towns."  Whence,  during  the  present 
age,  popular  interest  in  sanitary  science  must  remain  merely 
critic^,  until  high  rates  of  density  accumulated  under  un- 
scientincally  regulated  conditions  of  civic  life  shall  have  given 
rise  to  persistently  high  death-rates,  or  at  best  can  become 
fitfully  practical  only  when  some  immediate  convenience  or 
profit  is  clearly  visible. 

New  South  Wales  comprises  about  one-tenth  of  the  continent 
of  Australia,  and  contams  310,700  square  miles.  Its  geo- 
graphical boundaries  are  nearly  indicated  by  the  29th  and  36th 
parallels  of  South  latitude,  and  by  the  141st  and  153rd 
meridians  of  East  longitude  :  it  has  an  eastern  coast  line  to  the 
Pacific  of  about  700  miles,  running  north  and  south. 

This  area  is  naturally  divided  into  three  well-marked  zones. 
The  coast  zone  has  an  area  of  38,000  square  miles  ;  it  is  of  a 
variable  width  not  exceeding  100  miles.  Narrow  valleys  and 
gorges  lead  up  to  the  eastern  face  of  the  table-land  zone,  which 
stands  at  an  average  height  of  3,000  feet ;  its  width  often 
extends  to  100  mi^s,  and  it  has  an  area  of  85,000  square 
miles.  The  western  face  descends  gradually  to  the  great  plain 
comntxy  of  the  interior,  which  measures  about  188,000  square 
miles. 

The  following  is  a  classification  of  the  various  sedimentary 
formations  found  in  New  South  Wales : — 


302  NOTES   ON   SANITATION   ABBOAD. 

Palaeozoic — Silurian. 

Devonian. 

Carboniferous. 

Permian. 
Mesozoic  — Triassic. 

Jurassic 

Cretaceous. 

>^  .        •    m    ^.  (Miocene. 

Cainozoic  Tertiary      jpiiocene. 

T>«e*  rpr.^;^r^  J  ^^^t  Plioccnc. 

Post  Tertiary "j  Recent. 

The  palaK)zoic  formation  extends  throughout  almost  the  whole 
eastern  portion  of  the  colony ;  the  upper  Silurian  rocks  (sand- 
stone, slate,  limestone),  principally  occur  on  the  western  water- 
shed of  the  main  diviaing  range,  and  appear  on  the  eastern 
watershed.  To  the  cainozoic  formation  belongs  the  greater 
part  of  the  central  and  western  districts;  cretaceous  forma- 
tions occupy  the  north-western  part.  There  are  also  three 
distinct  systems  of  coal-bearing  rocks  (lower  carboniferous, 
permo-carboniferous,  and  mesozoic).  Hawkesbury  sandstone 
overlies  the  carboniferous  formation  of  that  part  of  the  coast  on 
which  Sydney  is  built,  and  the  Wianamatta  series  (beds  of 
fine  sedimentary  deposits  of  argillaceous  shales)  extend  round 
Sydney ;  they  are  of  little  thickness. 

The  climate  must  be  spoken  of  in  relation  to  the  three  zones 
just  mentioned ;  it  is  one  of  the  most  temperate  and  uniform. 
The  coastal  zone  has  a  temperatui*e  more  mild  than  that  of 
corresponding  latitudes  in  the  northern  hemisphere,  and,  speak- 
ing generally  the  difference  between  mean  summer  and  mean 
winter  temperature  may  be  taken  as  averaging  not  more  than 
24*^  F.  Sydney,  in  lat.  33°  52'  S.,  has  a  mean  temperature 
(thirty-three  years)  of  62°'9,  which  corresponds  with  those  of 
Barcelona  and  Toulon ;  the  mean  summer  temperature  is  71°, 
of  winter  54°,  and  the  range  17°  F.  The  highest  shade  tem- 
perature ever  experienced  was  106°*9,  the  lowest  35°'9 ;  the 
greatest  range  was  therefore  71°.  Speaking  generally,  the 
yearly  average  temperature  of  the  table-land  is  barely  56° ;  the 
mean  summer  temperature  only  reaches  69°,  while  the  mean 
winter  temperature  is  46° — a  range  closely  approximating  to 
that  on  the  Mediterranean  coast  of  France.  On  the  western 
plains  the  heats  of  summer  are  great,  and  in  winter  keen  winds 
dIow  ;  but  as  the  air  is  dry  the  conditions  of  life  are  thoroughly 
healthy,  and  the  greatest  summer  heat  does  not  appreciably 
tax  either  man  or  beast.  The  average  rainfall  of  tne  coast- 
zone  is  45  inches;  on  the  table-land  31 ;  and  the  fall  decreases 
to  the  west  with  distance  from  the  sea,  from  21*6  to  12*5  inches; 
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for  the  whole  of  the  western  area  the  mean  fall  does  not  exceed 
17  inches.  At  Sydney  the  yearly  mean  rainfall  (thirty-three 
years)  is  49  inches,  falling  on  151  days ;  and  the  evaporation  is 
nearly  38. 

Forests  extend  over  a  great  part  of  the  area  of  the  colony: 
except  some  comparatively  small  patches  on  the  coast-zone  and 
table-land;  except  also  the  great  western  plains  which  are 
covered  with  low  scrub,  salt-bush,  or  natural  grasses.  The 
varieties  met  with  are  chiefly  species  of  the  Eucalyptus  tribe, 
and  Melaleuca,  Calistemon,  and  other  genera  of  the  order 
Myrtacese. 

There  are  three  distinct  river  systems — ^an  eastern,  a  western, 
and  a  southern.  Water  drains  away  easily  and  rapidly;  off  the 
soil  to  the  east,  downwards  into  it  to  the  west.  There  are  no 
swamps  of  importance.  In  the  coast-zone  extensive  alluvial 
flats  are  found  towards  the  river-mouths;  they  are  very  fertile, 
and  consequently  well  populated.  Practically  there  is  no 
malaria. 

The  first  settlement  in  all  Australasia  was  effected  on  the 
shores  of  Sydney  harbour  in  1778  by  a  party  of  1030  persons. 
In  New  South  Wales  the  population  has  increased  since  then  as 
follows,  according  to  official  enumerations  and  censuses.  The 
figures  include  coloured  aliens,  but  exclude  aboriginals  who,  as 
is  well  known,  were  never  numerous  enough  to  be  of  importance, 
and  rapidly  diminished  in  contact  with  the  whites: — 


Including  Queensland  Sf  Victoria, 
Tear.  Penons. 

1822  24,188 

1823  28,333 

1825  36,336 

1833  60,794 

1836  77,096 

1841  130,856 

1846  189,609 


Including  Queensland, 
Year.  Persons. 

1851  187,243 

1856  266,189 

New  South  Wales  anly. 
Year.  Persons. 

1861  350,860 

1871  503,981 

1881  778,690 

1891  1,132,234 


At  the  1891  census  the  birthplaces  of  the  population,  which 
then  numbered  1,132,234,  were  as  follows :  natives  of  New 
South  Wales,  64*76  per  cent. ;  of  other  Australasian  colonies, 
7*5  per  cent. ;  other  British-born  subjects,  24*21  per  cent. ;  and 
foreigners,  3*53.  Among  the  latter,  foreigners  from  the  con- 
tinent of  Asia  numbered  13,616;  99  per  cent,  of  them  were 
Chinefle,  of  whom  109  only  were  females  ;  and  there  were  only 
486  Kanakas  (South  Sea  Islanders). 

Bfales  constituted  54  per  cent,  of  the  population.  The  agc- 
dittribution  per  thousand  was  as  shown  in  the  follovrvvv^\A.VA<^\ 
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Their  local  distribution  was  along  the  sea-board  and  in  the 
fertile  river-vallevs  of  the  coast-zone  in  greatest  part.  In  the 
capital  34*26  of  the  total  lived  in  an  incorporated  area  of  142 
square  miles,  the  average  density  at  the  end  of  1891  having 
4'5  to  the  acre ;  but  of  the  thirty-five  municipal  districts  com- 
prised in  the  area  mentioned,  three  had  densities  of  sixty-two, 
forty-seven,  and  forty-three;  the  city  of  Sydney,  thirty-seven; 
four  others,  over  twenty-five ;  while  at  the  other  end  of  the  scale 
four  had  a  density  of  one  to  every  three  acres.  In  132  rural 
municipal  districts  lived  320,067  persons  (there  having  been 
only  eight  towns  besides  the  capital  with  populations  above 
5,000,  which  amounted  in  the  aggregate  to  122,974^;  while 
the  remainder,  or  412,897,  lived  on  unincorporated  lands,  and 
under  no  form  of  local  government. 

During  the  decennium  1883-92,  the  average  number  of 
children  to  each  marriage  was  5 '7  ;  and  the  mean  annual  birth- 
rate for  the  same  period  was  36*4  (38*44  to  33*89) ;  in  the 
decennium  1882-91,  of  the  total  births  4*81  were  illegitimate; 
still  births  are  not  registered.  The  average  annual  death-rate 
among  persons  during  the  twenty  years  1873-92,  was  15*12 — 
males  16*25,  females  13*77,  per  1,000  of  the  mean  population. 
The  mean  death-rate  among  persons  during  the  same  period  in 
the  city  of  Sydney,  was  21*5  (31*65  to  15*82) ;  in  the  suburbs 
of  Sydney,  18*42  (24*47  to  12*53) ;  in  the  city  and  suburbs 
together,  20*42  (26*81  to  13*59,  in  1892),  and  in  the  country 
districts,  being  the  rest  of  the  colony,  including  towns,  13*06 
(16*05  to  11*38"^.  The  mean  infantile  death-rate  during  the 
same  term,  was'l63*6  (186*8,  to  130*2  in  1892)  ;  in  the  city  and 
suburbs  taken  together,  being  the  metropolitan  district;  and 
94  (103*7  to  74)  in  the  country  districts.  The  largest  quarterly 
number  of  deaths  is  registered  during  the  summer;  usually 
during  the  first  quarter  of  the  year,  sometimes  during  the  last. 

The  following  tables  which  I  constructed  for  another  purpose 
give  some  of  the  annual  figures  for  the  nineteen  years,  1875  to 
1893,  on  which  the  foregoing  averages  were  in  part  struck,  and 
additionally  some  information  as  to  deaths  ascribed  to  zymotic 
and  diarrhoeal  diseases. 
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In  1892,  a  life-table  was  constructed  by  Mr.  T.  A.  Coghlan, 
Government  Statistician.  The  ages  assumed  were  those  at  the 
census  of  1891 ;  Mr.  Woolhouse's  system  of  adjustment  being 
used.  The  deaths  were  those  vvliich  occurred  during  the  twelve 
months  preceding  and  the  twelve  months  following  that  census. 
The  population  aealt  with  (1,123,954),  was  composed  of  two- 
thirds  native  born,  one-third  British  or  foreign  born ;  but  of  all 
aged  above  16,  about  half  belonged  to  the  latter  category.  The 
influence  of  native  birth  could  not  be  examined  ;  but  admixture 
of  not  Australian  born  was  found  not  to  have  improved  expecta- 
tion at  the  ages  where  their  proportion  was  large  enough  to 
have  importance.  The  table  showed  that  the  expectation  was 
greater  than  by  the  English  life-table  of  Dr.  Ogle,  for  males  at 
every  year  up  to  84 — at  birth  by  8*25,  at  five  years  by  4*03,  at 
ten  years  by  3*29,  at  thirty  by  2*2,  and  at  sixty  by  •4() ;  and  for 
females  at  every  year  up  to  64. 

From  the  foregoing  resumi  of  broad  facts  to  a  description  of 
the  health-service  wnich  exists  in  this  colony  is  a  natural  tran- 
sition. And  first  of  all  it  had  better  be  pointed  out  that  there 
are  few  laws,  and  there  is  no  organisation  such  as  the  readers  of 
this  Journal  justly  have  in  mind.  There  is  no  public  health 
Act.  A  former  President  of  the  Board  of  Health  did  indeed 
persuade  the  Government  tx>  adopt  a  public  health  Bill  in  1886: 
the  drafting  of  this  measure  was  entrusted  to  the  present  writer 
in  conjunction  with  a  former  Attorney-general;  and  it  was 
introduced  in  the  Upper  Chamber  on  behalf  of  the  Government 
by  the  Right  Hon.  W.  B.  Dalley,  P.O.,  simultaneously  with  a 
Local  Government  Bill  in  the  Lower  Chamber.  But  both 
measures  were  interrupted  by  prorogation,  and  the  former  has 
never  been  reintroduced. 

Until  1881  there  was  no  central  health  authority.  In  that 
year  a  Board  of  Health  was  called  into  existence  by  the 
Infectious  Diseases  Supervision  Act,  which  was  ])assed  during  a 
small  epidemic  of  small-pox,  to  deal  with  that  infectious  disease 
alone,  and  which  extended  powers  already  possessed  under  the 
maritime  Quarantine  Act  to  apply  to  persons  and  places  on 
shore.  A  Board  appointed  under  these  circumstances  could  not 
represent  any  property-interest;  its  usefulness  would  therefore 
be  contingent  on  its  members  each  ]>ossessing  special  knowledge 
of  some  subject  directly  bearing  on  public  health.  But  the 
enactment  which  created  it  had  not  been  deliberately  framed  to 
found  a  health  department,  but  merely  to  create  a  body  which  by 
its  respectability,  and  (from  its  including  some  members  of  the 
medical  profession)  its  knowledge,  should  relieve  the  Government 
for  the  future  of  the  discredit  which  had  accrued  to  it  in  its 
efforts  to  deal  with  the  outbreak  referred  to.     This  false  ^t^.^ 
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— ^for  the  term  '^ Board  of  Health  "  imports  in  the  public  mind  all 
that  is  commonly  understood  by  it,  and  yet  in  this  case  indicates 
something  else — has  never  been  retrieved.  The  President,  the 
Under-Secretary  for  finance  and  trade,  the  Inspector-General 
of  Police,  and  the  Mayor  of  the  city  of  Sydney,  are  ea?  ofixio 
members;  and  four  or  five  medical  men  accustomed  to  the 
general  views  of  health  which  medical  practice  induces,  together 
with  two  or  three  laymen  accustomed  to  affairs,  compose  the 
remainder.  The  Presidents,  of  whom  there  have  now  been  four, 
have  always  been  chosen  from  among  the  medical  profession; 
but  they  have  also  been  already  fully  occupied  with  the  business 
of  their  lives  (which  has  never  been  concerned  with  public 
health)  to  which  their  ofiicial  business,  in  consequence,  has 
necessarily  been  secondary.  This  body  has  statutory  authority 
under  the  Act  already  mentioned,  the  Dairies  Supervision  Act 
(1886),  the  Leprosy  Act  (1890),  the  Diseased  Animals  and 
Meat  Act  (1892),  the  Amending  Quarantine  Act  (which  put 
the  old  office  of  Health  Officer  in  commission  with  the  Board), 
and  the  Noxious  Trades  and  Cattle-slaughtering  Act  (1894). 
Its  officers  are  a  Chief  Medical  Inspector,  a  Bacteriologist  (Dr. 
F.  Tidswell),  a  Boarding  Medical  Officer  (quarantine),  three 
Veterinary  Surgeons,  Inspectors,  an  Analyst,  and  the  usual 
clerical  staff:  all  of  these  are  civil  servants  whose  whole  time  is 
occupied  by  their  official  duty.  It  was  incorporated  in  1894;  it 
is  the  repositary  of  such  authority  as  has  been  directly  conferred 
upon  it  lyy  the  laws  mentioned;  it  directs  all  that  shall  be  done; 
it  meets  once  a  week,  and  then  considers  the  written  represen- 
tations of  facts  as  they  appear  to  the  officers  who  furnish  them; 
none  of  the  latter  can  take  any  initiative.  Lastly,  it  stands  in 
official  relation  with  no  other  department  of  Government  than 
the  Treasury,  of  which  it  forms  an  office  or  sub-department,  and 
with  the  Chief  Secretary's  in  relation  to  certain  of  the  Acts 
mentioned. 

The  various  departments  or  sub-departments  of  Government, 
however,  necessarily  deal  with  many  matters  directly  touching 
the  public  health ;  they  do  so  each  independently  of  all  the 
others  and  of  the  Board.  Water  and  sewers,  vitial  statistics, 
registration  of  births  and  deaths,  vaccination,  the  hygiene  of 
schools,  municipal  local  government  (with  slight  exceptions  to 
be  mentioned),  the  hygiene  of  public  works,  the  administration 
of  justice  (including  prisons),  the  administration  of  charitable 
institutions,  are  all  managed  without  there  being  any  formal 
bond  between  them,  and  without  recognition  of  their  common 
interest  in  the  one  object  they  all  subserve.  As  departments 
of  the  same  Government  they  have  the  means  of  communicating 
with  each  other,  but  are  under  no  obliixation  to  communicate. 
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Perhaps  enough  lias  now  been  said  on  this  fundamental  topic  ; 
not  too  much,  is  to  be  hoped — the  indweller  being  always  likely 
to  run  into  unnecessary  detail  when  he  tries  to  inform  out- 
landers.  Yet  a  saving  clause  must  be  added ;  part  of  the  relief 
of  the  destitute  sick,  public  vaccination,  and  the  Government 
medical  officers,  are  under  control  of  an  officer  called  the 
medical  adviser  to  the  Government  who  has  no  statutory 
powers.  Hitherto  he  has  been  also  the  President  of  the  Board 
of  Health  ;  the  latter  body,  therefore,  has  opportunity  of  pro- 
curing information  on  those  topics,  but  cannot  discuss  them. 

Local  government  is  exclusively  municipal.  Corporations 
draft  their  own  by-laws,  which  are  gazetted  after  being 
approved  by  the'  law-officers  of  the  Crown  only.  The  Muni- 
cipalities Act  (1867)  conferred  some  of  the  usual  minor  powers 
necessary  for  municipal  care  of  the  public  health ;  but  the  duty 
of  appointing  inspectors  of  nuisances  was  imposed  on  them  only 
by  the  Nuisances  Prevention  Act  (1875)  which  dealt  exclusively 
with  conservancy.  These  officers  are  poorly  paid.  They  are 
very  useful;  but  they  are  entirely  at  the  mercy  of  their 
councils,  and  very  rarely,  indeed,  have  any  particular  qualifica- 
tion. The  councils  are  under  no  control  in  respect  of  health 
matters,  except  as  regards  one  or  two  of  the  Acts  already  men- 
tioned under  which  they  are  responsible  to  the  Board  of  Health, 
and  if  they  fail  to  execute  their  powers  or  to  carry  out  orders 
of  the  Board,  may  be  superseded.  On  the  other  hand,  they 
often  seek  advice  from  the  Board,  and  often  act  upon  it. 

In  every  populous  centre  a  Government  medical  officer  and 
public  vaccinator  is  appointed ;  he  stands  in  no  official  relation 
to  the  Board  of  Health,  though  the  medical  adviser  to  whom 
he  reports  occasionally,  often  communicates  his  statements  to  it. 
These  officers  are  not  paid,  and  have  no  defined  duties.  They 
are  remunerated  for  their  occasional  communications  by  a  first 
claim  on  all  police  and  Government  work  required  in  their  dis- 
tricts (which  are  not  defined),  and  are  paid  by  fee  for  special 
reiK)rts.  They  are  not  officially  related  to  municipal  councils. 
They  thus  constitute  at  most  tne  rudiment  of  an  intelligence 
department;  and  therefore  in  connection  with  them  must  be 
mentioned  the  police,  who  are  brought  into  informal  commu- 
nication with  the  Board  by  its  member  the  Inspector-General. 
These  men  constitute  a  most  valuable  part  of  the  intelligence 
branch,  and  in  unincorporated  districts  an  important  executive 
body. 

Public  vaccination  is  provided,  but  there  is  no  compulsory 
Act;  the  Board  of  Health  has,  of  course,  often  urged  the 
introdaction  of  one,  but  thus  far  unsuccessfully.  An  excuse 
for  not  touching  this  matter  has  been  fouudm\)cv"^'^\\XA\v%^\ 
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the  Koyal  Commission  on  Vaccination  ;  tlie  delay  in  issuing  the 
final  report-  of  this  body  consequently  has  taken  ill-effect  far 
outside  England.  There  are  three  public  vaccinators  for 
Sydney  (now  a  population  of  more  than  400,000).  During  the 
year  1893  only  838  vaccinations  were  done  in  Sydney,  and  only 
1,368  in  all  the  rest  of  the  colony ;  retunas  were  received  from 
sixteen  country  districts  reporting  l,3i)8  vaccinations,  while 
from  eighty-nine  country  districts  no  repoiis  at  all  were 
received.  The  mean  proportion  of  vaccinations  to  1,000  births 
during  the  thirty-three  years  1861  to  1893  for  the  whole 
colony  was  290;  and  the  same  proportion  was  as  follows  in 
each  of  the  ten  years  1884  to  1893 : — 

.  •  •  •  •  •       o% 

...         •  •  •       6o 
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There  is  not,  of  course,  any  inspection  of  results.  To  these 
must  be  added  all  vaccinations  done  privately,  of  which  no 
account  is  kept ;  but  probably  the  total  is  quite  small.  Since 
on  any  alarm  of  small-pox  the  number  of  public  vaccinations 
greatly  rises,  the  neglect  which  the  foregoing  fignres  indicate 
must  be  ascribed  to  carelessness  rather  than  to  any  settled 
public  feeling  or  opinion.  The  higher  proportion  shown  in 
1884  was  due  to  such  alarm.  Lymph  is  not  cultivated  in  this 
colony  ;  calf-lymph  is  imported  from  an  establishment  in  New 
Zealand. 

Infectious  diseases  are  under  no  control  except  small-pox, 
and  (as  to  place)  except  ships  and  dairy  premises.  Notification 
of  cases  and  of  suspected  cases  of  small-pox  is  compulsory  on 
householders  and  medical  men  under  a  heavy  penalty  for 
neglect ;  but  no  fee  is  paid  to  the  latter  for  their  reports. 
The  farther  proceedings  are  ecmally  arbitrary.  The  reported 
case  is  visited  by  the  Chief  Medical  Inspector,  from  whom 
there  is  practically  no  appeal ;  if  he  declares  it  a  case  of  small- 
pox, he  forthwith  places  the  house  and  all  persons  in  quarantine 
under  the  police,  vaccinates,  instructs  the  police  to  secure 
members  out  of  doors  or  fled,  transmits  all  persons  to  the 
maritime  quarantine  station,  and  hands  the  house  over  to  the 
disinfecting  staff.  The  sick  are  detained  until  he  declares 
them  clean,  the  suspected  for  twenty-one  days.  Compensation 
is  paid  for  goods  destroyed  or  injured  during  disinfection,  and 
for  house  rent;  in  addition  to  which  houses  are  restored  to 
habitable  condition  if  that  has  been  interfered  with  by  disin- 
fection,  &i\      All  goods   are   transmitted  to   the   quarantine 
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station  with,  or  immediately  after,  their  owners  who  appraise 
them,  in  company  with  the  Superintendent  of  quarantine;  they 
are  then  disinfected.  This  proceeding  has  on  several  occasions 
within  my  personal  experience  been  perfectly  successful,  and 
has  never  JPailed;  but  it  would  necessarily  break  down  for 
want  of  accommodation  if  more  than  (say)  sixty  or  seycnty 
households  became  infected  within  twenty-one  days,  and  it  is 
fortunate  that  in  country  districts  only  isolated  cases  have  oc- 
curred. This  quarantine,  and  the  success  with  which  it  has 
been  applied  since  1884,  is  probably  an  obstacle  in  the  way  of 
legislation  for  compulsory  vaccination:  yet  experience  shows 
that  isolation  and  quarantine  could  not  be  dispensed  with  were 
the  latter  possessed.  But,  then,  isolation  would  be  seen  in  its 
proper  relation,  as  a  supplement  te  public  vaccination ;  and  it 
IS  tnis  view  which  the  successes  mentioned  obstruct  for  the 
public.  Under  the  Dairies  Act,  that  is  as  regards  places,  all 
mfectious  diseases  are  compulsorily  notifiable  under  penalties 
for  neglect,  but,  as  before,  no  fee  is  paid  for  medical  certifi- 
cates. Leprosy  also  (which  is  here  regarded  as  a  virulently 
contagious  disease)  is  compulsorily  notifiable,  with  penalties  but 
without  reward.  It  is  not  worth  while  to  say  much  about 
maritime  quarantine,  nor  yet  to  leave  room  for  the  usual  mis- 
understanding regarding  it.  The  term  is  retained  because  it 
is  universally  understood;  the  thing  it  anciently  and  strictly 
indicated  is  unknown.  It  here  applies  to  a  proceeding  which  is 
the  same  as  that  used  ashore  in  England  in  the  case  of  the 
poorer  dwellings  or  lodging  places  when  circumstances  render 
it  possible  to  isolate  not  only  the  sick  but  the  suspected  as  well. 
It  applies  only  to  ships  which  actually  have  on  board,  or  lately 
during  the  voyage  have  carried,  cases  of  infectious  disease. 
There  is  nothing  more  than  that  in  Australian  maritime  quaran- 
tine. Ships  are  held  only  until  they  have  been  disinfected. 
Persons  are  never  quarantined  on  board  their  ships.  All  hands 
are  transferred  to  quarters  on  shore,  which  most  of  them  find 
luxurious,  and  which  (as  regards  Sydney,  at  all  events)  are 
most  beautifully  situated. 

Public  hospitals  all  over  the  Colony  are  required  to  furnish 
some  small  accommodation  for  cases  of  infectious  disease ;  but 
there  is  no  isolation  hospital  anywhere.  A  diphtheria  branch  is 
attached  to  the  hospital  for  sick  children  at  Sydney,  and  at  the 
Coast  Hospitel  (a  government  institution  for  the  acute  cases 
occurring  among  the  destitute)  cases  of  infectious  disease  are 
received  from  all  classes  of  the  community.  The  quarters, 
though  useful,  are  make-shift,  and  the  institution  is  nine  miles 
from  Sydney,  and  three  miles  from  the  nearest  suburb.  The 
only  disinfecting  apparatuses  in  the  Colony  are  a  Lyou  &  d\«r 
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infector  at  the  quarantine  station,  and  another  at  the  Coast 
Hospital.  There  is  no  special  organisation  for  disinfection  of 
houses  or  goods,  except  in  the  case  of  small-pox;  and  the 
quarantine  staff  which  performs  that  duty  is  available  for  other 
classes  of  the  same  work  only  on  special  application,  and  when 
the  maritime  quarantine  establishment  to  which  they  belong 
happens  not  to  be  under  the  yellow  flag.  Thei'e  is  no  municipal 
provision  of  this  kind  anywhere. 

The  reader  is  now  aware  that  as  yet  there  is  no  scientific 
man^ement  of  the  public  health  in  New  South  Wales,  where 
the  first  rudiments  of  public  health  service  can  alone  be 
described — spontaneously  evolved  under  the  stimulus  of  im- 
mediate fear  or  of  immediate  convenience,  and  consequently 
not  promising  much  for  the  future.  But  it  would  be  wrong  to 
leave  an  impression  that  nothing  useful  has  been  done.  The 
Board  of  Health  commands  public  respect ;  the  office  described 
has  grown  up  under  its  care,  where  before  there  was  absolutely 
nothing  at  all  of  the  kind.  Besides  this,  the  introduction  of  the 
Acts  mentioned  in  direct  connection  with  it  above,  was  due  to 
its  efforts,  and  these,  within  their  limited  sphere,  have  been 
judiciously  and  profitably  executed  by  it.  This  being  so,  the 
question  arises,  how  is  it  that  public  health  matters  have  not 
long  ago  been  placed  on  a  sound  basis,  such  as  would  allow  of 
all  the  development  which  in  future  will  certainly  be  required? 
The  answer  to  it  would  have  interest  even  for  strangers ;  but 
neither  is  space  unlimited,  nor  is  it  convenient  at  all  times  to 
discuss  political  details  publicly.  But  it  may  be  said  in  general 
that  a  just  appreciation  of  these  matters  is  wanting  even  among 
the  educated  public;  and  it  may  be  asked  (also  in  general) 
whether  a  new  and  growing  people,  who  are  constant!}'  being 
congratulated  on  the  comparatively  low  death-rates  which 
prevail  among  them,  can  be  expected  to  ask  for  laws  which  in 
their  operation  necessarily  must  affect  private  interests?  To 
the  sanitarian,  the  causes  which  concur  to  keep  those  rates  low 
(in  as  far  as  they  are  low)  are  transparent ;  and  that  they  will 
disappear  with  continued  prosperity  is  in  their  nature ;  but  all 
this  is  not  evident,  at  all  events  to  the  public  concerned.  I 
propose  to  conclude,  then,  by  describing  water-supply  and 
sewerage ;  but  first  vital  statistics  must  be  briefly  reterred  to, 
on  which  all  else  (for  those  are  largely  matters  of  convenience) 
in  this  connection  turns. 

The  Registration  Act  (1855)  followed  the  Act  1837  closely; 
but  it  allowed  thirty  days  to  ela])se  before  failure  to  register 
deaths  became  penal,  and  sixty  in  the  case  of  births.  This 
allowance  was,  doubtless,  necessary  at  the  date  mentioned,  but 
now,  when  every  village  has  its  telegraph  station,  and  its  coach- 
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line  to  the  nearest  railway,  it  cannot  be  required.  Probably 
nine-tenths  of  the  population  are  now  within  a  few  miles  of  a 
District-Registrar.  The  records  are  kept  by  the  Recristrar- 
General,  but  they  are  abstracted  by  the  Government  Statisti- 
cian. These  two  officers  are  so  little  in  organised  communica- 
tion, that  a  short  time  ago  the  boundaries  of  important 
registration  districts  were  altered  long  before  the  latter  became 
aware  of  it.  The  Statistician  issues  monthly  accounts  and 
quarterly  accounts  for  Sydney.  Institution-deaths  there  con- 
stitute from  10  to  15  per  cent,  of  the  total ;  they  are  not  dis- 
tributed. He  also  issues  yearly  abstracts  for  the  country 
districts :  no  intermediate  information  is  available  for  them. 
Farther,  the  country  districts  com{)rise  all  the  rest  of  the 
Colony  ;  under  that  heading  urban  and  rural  populations  are 
massed.  There  are  no  other  means  of  ascertaining  the  state  of 
particular  towns  than  by  abstracting  the  local  record  in  the 
local  office ;  and  from  the  extent  of  country  which  each  district 
comprises,  a  useful  abstract  concerning  the  town  only  can 
scarcely  be  made  but  by  a  local  resident.  The  Board  of  Health 
receives  no  information,  either  from  central  or  local  Registries ; 
it  stands  to  them  in  the  same  relation  as  the  general  public. 
Excellent  as  the  Statistician's  returns  are — quite  remarkable  for 
extent,  variety,  and  accuracy,  indeed — they  are  thus  practically 
useless  for  the  detail  purposes  of  sanitation.  In  short,  the  use 
of  vital  statistics  as  a  gauge  is  more  or  less  generally  under- 
stood ;  but  their  use  as  the  sole  basis  of  successful  and  econo- 
mical sanitation,  seems  to  be  not  so  much  as  suspected. 

Since  1878,  country  towns  to  the  number  of  forty-one,  repre- 
senting a  total  population  of  verj^  nearly  205,000,  have  had 
public  water-supplies.  Five  were  constructed  by  municipalities, 
one  by  a  private  company,  the  remainder  by  the  Government ; 
the  latter,  on  completion,  were  handed  over  to  councils  under 
bonds  for  repayment  of  capital  and  interest  at  the  end  of  a 
long  term,  lately  extended  to  one  hundred  years.  The  cost  of 
twenty-five  of  these  (particulars  of  the  remainder  not  being 
available)  was  £833,089.  The  water  is  usually  drawn  from 
rivers  or  tributary  streams ;  it  is  from  underground  drift  in 
four  cases ;  and  from  an  artesian  well  in  one.  The  water  is 
filtered  only  at  four  places,  and  that  not  constantly.  No  detail 
information  as  to  nitration  is  available.  Samples  are  occa- 
sionally examined  by  the  analyst,  but  I  am  not  aware  that  any 
systematic  watch  is  maintained.  For  the  most  part  the  streams 
from  which  water  is  taken  drain  stocked  but  (practically;  unin- 
habited country.  The  supply  of  water  to  the  metropolitan 
district  has  been,  since  the  third  quarter  of  1887,  from  a  catch- 
ment area  of  354  square  miles  of  sandstone  co\iv\lx^^^\\A\%ivvi'iL 
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about  sixty  miles  from  Sydney.  It  carries  only  a  short  brush- 
wood, no  inhabited  dwellings,  and  is  not  cultivat*?d.  The  water 
is  drawn  from  three  rivers  fed  from  this  watershed  on  the 
eastern  side  of  the  coast  range,  which  have  been  suitably 
dammed  and  united ;  and  it  travels  by  twelve  miles  of  tunnels 
and  twenty-eight  miles  of  open  aqueduct  to  a  reservoir  at 
Prospect.  This  has  a  water-surface  when  full  of  1,261  aci*es, 
and  holds  10,812,313,000  gallons,  of  which  6,744,343,000  are 
available  by  gravitation.  It  was  formed  by  throwing  a  dam 
7,300  feet  long,  rising  to  84  feet  high,  across  a  valley.  Thence 
the  water  flows  in  an  open  canal,  five  miles  long,  to  the  pipe- 
head  basin,  and  thence  another  five  miles  by  pipe  to  a  balance 
reservoir  of  100  million  gallons  capacity.  Therefrom  it  gravi- 
tates by  a  double  pipe-line  to  the  main  pumping  station  within 
the  city  of  Sydney,  141  feet  above  high-water  mark.  At  the 
balance  reservoir  is  a  screening  tank,  the»screens  being  of  840 
mesh  copper-wire  gauze.  From  the  reservoir  at  the  main 
pumping-station  a  considerable  part  of  the  population  is  snp- 

Elied  by  gravitation ;  here  also  pumping  for  the  other  part 
egins.  Without  going  into  farther  details  of  works,  pumping- 
stations,  &c.,  it  may  be  noted  that  during  1893  the  number  of 
houses  supplied  was  81,288,  the  estimated  population  390,182, 
the  consumption  per  head  was  32  gallons  per  day ;  50  per  cent, 
of  the  water  had  to  be  raised  by  pumping;  the  capital  debt 
showed  a  little  under  three-and-a-half  millions  sterling  at  the 
end  of  the  year,  the  revenue  thereon  was  4*61  per  cent.,  and 
the  interest  on  the  capital  debt  after  paying  expenses  was  3*52 
per  cent.  The  service  is  constant.  This  water  is  analysed 
monthly  by  the  Government  Analyst,  samples  being  taken  at 
the  four  points  mentioned  below ;  the  Table  gives  the  average 
results  of  twelve  such  analyses  in  each  case,  and  the  extreme 
variations  are  so  small  that  it  is  not  worth  while  to  mention 
them : — 


Grains  per  Gallon. 
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The  charge  for  water  supplied  for  domestic  purposes  otherwise 


J.   ASHBUBTON   THOMPSON.  316 

than  by  measure  is  for  houses  assessed  at  £20,  10«.  a  year; 
above,  and  up  to  £300,  6cL  in  the  pound ;  above,  and  up  to 
£700,  bd, ;  and  so  forth,  until  the  charge  is  reduced  to  2d.  in 
the  pound  of  assessed  value,  when  the  latter  is  above  £4000  per 
annum.  When  supplied  by  meter  the  charge  is  Is.  a  thousand 
gallons  up  to  20  million  a  year,  then  M.  There  are  also  fixed 
charges  for  water  delivered  for  other  than  domestic  purposes 
otherwise  than  by  measure.  Weak  points  in  the  scheme  are 
the  five  miles  of  open  canal  between  Prospect  and  the  pipe- 
head  basin  (on  account  of  the  cultivated  and  populated  country 
through  which  it  passes),  and  14,232  ball  hydrants. 

For  the  present  there  are  no  sewers  outside  the  Metropolitan 
District  The  City  of  Sychiey  (4-31  square  miles,  18,000 
houses,  109,000  inhabitants  in  1891,  and  steadily  diminishing) 
began  to  be  sewered  about  1855,  by  underground  channels  of 
pnmitive  construction,  which  discharged  into  the  comparatively 
still  waters  of  the  land-locked  harbour.  Usually  water-closets 
were  external  fittings,  and  as  far  as  my  observation  goes,  it 
must  always  have  been  the  custom  to  cause  internal  fittings  to 
discharge  over  yard  gulleys.  Hence  the  dangerous  scheme  was 
not  productive  of  much  harm,  and  was  a  great  advance  in  ])oint 
of  convenience.  These  sewers  have  been  intercepted  by  the 
new  sewers  to  be  described ;  parts  have  been  reconstructed, 
repaired,  &c.,  &c.,  but  they  still  remain  offensive.  In  1H80 
schemes  for  sewering  two  areas  were  decided  upon.  The 
northern  was  designed  to  serve  an  area  of  eight  and  a  half 
square  miles,  calculated  to  carry  a  prospective  population  of 
217,000  persons.  It  is  described  as  "  partially  separate  "  (which 
I  prefer,  for  obvious  enough  reasons,  to  call  '*  partially  com- 
•  bined  '*) ;  but  no  particulars  are  available ;  however,  as  the 
oatfall  sewer  is  6  ft.  10  in.  by  5  ft.  10  in.  in  the  course  of  a  run 
of  about  two  and  a  half  miles,  increases  to  8  ft.  by  7  ft.  6  in., 
and  18  provided  with  a  storm-water  overflow,  it  may  be  regarded 
as  combined.  The  outfall  pierces  a  cliff  4  ft.  below  high-water 
mark,  and  discharges  into  the  very  deep  and  constantly  agitated 
waters  of  the  Pacific,  at  a  point  where  a  current  strikes  the 
coast  at  the  angle  of  its  boomerang  course.  The  southern 
system  was  designed  to  drain  an  area  of  one  and  a  half  square 
miles,  and  to  serve  a  prospective  population  of  50,500 ;  the  out- 
fall sewer  is  circular,  6  ft.  6  in.  in  diameter,  provided  with 
overflow  chambers  and  valves,  and  discharges  on  to  a  bed  of  pure 
sand  in  Botany  Bay,  at  the  mouth  of  Cook's  river,  the  average 
level  of  which  is  9  ft.  above  high-water  mark  ;  this  is  laid  out 
on  one  side  of  the  main-carrier,  in  filter  beds  ;  on  the  other,  in 
irrigation  beds.  The  latter  are  cultivated,  the  former  are 
occasionally  cropped.     The  sewage  first  pa^^^%  l\vxo\i^\  ^^ixvifcw- 
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ing-tanks  only,  and  the  sludge  therefrom  is  carried  to  the  sand 
and  "  used  as  manure."  An  average  analysis  of  the  effluent  if 
the  following : — 
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In  1 888  a  third  scheme  was  approved,  and  now  is  approaching 
completion,  designed  to  drain  an  area  of  twenty-two  square 
miles  carrying  a  prospective  population  of  half  a  million.  The 
outfall  sewers  consist  of  three  circular  conduits  each  6  feet  in 
diameter;  these  end  in  a  chamber  into  which  five  main  inter- 
cepting sewers  discharge.  From  10  to  16  per  cent  of  the 
rainfall  is  to  be  admitted  to  this  system ;  and  the  sewage  will 
discharge  on  the  large  area  of  sand  already  mentioned,  of  which 
the  average  height  above  high  water  mark  will  then  be  6  feet. 
About  29  per  cent,  of  the  prospective  flow  will  require  pumpinj^ 
but  the  lift  will  be  quite  small.  When  these  works  are  com- 
pleted, the  sewerage  of  Sydney  will  be  provided  for,  and  in 
respect  of  a  population  which  can  scarcely  accumulate  for  many 
years. 

At  the  end  of  1893  the  number  of  houses  sewered  was  36,062, 
the  estimated  i>opulatioii  served  was  173,097,  the  total  length  of 
sewers  was  182*34  miles  (in  addition  to  which  there  were  nine 
miles  of  storm-water  drains,  mostly  open  channels).  The  capital 
debt  on  account  of  sewers  was  £1,691,462,  the  percentage  of 
revenue  thereon  5*53,  and  the  interest  on  capital  debt  after 
paying  expenses  3*93,  notwithstanding  some  heavy  charges  for 
works  at  that  date  not  producing  any  revenue.  And  by  way  of 
marking  progress  it  may  be  added  that  the  number  of  houses 
sewered  was  22,765  (population  served  109,272)  in  1890;  but 
of  this  and  other  totals  18,000  were  city  houses  imperfectly 
connected  with  the  old  sewers  within  the  City  for  many  years 
before. 

Water-supply  and  sewerage  are  under  control  of  the  Metro- 
politan Board  of  Water-Supply  and  Sewerage ;  there  is  a 
similar  Board  for  the  Hunter  River  district,  which  for  the 
present  has  water  under  its  control  only,  although  a  great  deal 
of  preliminary  work  connected  with  sewers  has  been  done  under 
its  direction.  The  former  Board  stands  in  no  relation  with 
the  Board  of  Health ;  and  it  not  oulv  controls  the  constructioD 
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and  administration  of  sewers,  but  also  hoase  sanitation ;  and 
reviews  the  state  of  the  public  health  during  the  year,  in  as 
far  as  it  has  been,  in  its  opinion,  influenced  by  its  works.  All 
this  is  confusing  and  unintelligent ;  but  the  faults  are  not  due 
strictly  to  either  Board,  but  to  the  chaotic  state  of  sanitary 
administration  in  the  colony  in  general.  If  the  Sewerage 
Board  did  not  undertake  this  work  it  would  certainly  not  be 
done  at  all ;  the  arrangement  is,  therefore,  advantageous  as  far 
as  it  goes. 

The  by-laws  and  regulations  in  respect  of  sewerage  are  well 
drafted.  All  new  work  must  be  executed  by  plumbers  licensed 
bv  the  Board;  the  Technical  College  has  large  plumbing 
classes  where,  no  doubt,  correct  instruction  is  imparted ;  no 
work  may  be  covered  until  it  has  been  passed  by  the  Board's 
own  inspectors ;  and  no  plumber's  bill  need  be  paid  until  the 

E lumber  can  produce  the  Board's  certificate  that  the  work 
as  been  done  in  accordance  with  its  requirements.  All  new 
work  is  tested  hydrostatically.  Premises  connected  with  sewers 
before  the  Board  came  into  existence,  may  be  re-drained  by 
the  Board  at  the  owner's  exi)ense  if  their  attention  is  drawn  to 
them;  and  no  alterations  may  be  made,  nor  any  repairs  in 
existent  fittings,  without  giving  notice  to  the  Board.  Within 
the  city,  however  (where  old  and  faulty  connections  are  chiefly 
met  with),  systematic  house-inspection  is  carried  on  by  the 
Board,  and  526  houses  had  their  drains  reconstructed  or 
repaired  under  compulsory  orders  during  1893. 

A  few  flush-tanks  have  been  lately  put  in  on  some  dead-ends 
and  low-lying  branches.  Ventilation,  as  designed,  was  by  open 
manhole  grids.  A  system  is  gradually  being  extended  of 
ventilating  in  part  by  down-cast  and  up-cast  shafts,  and  in  part 
by  water^sprays,  which  now  applies  to  about  seventy  miles  of 
sewer. 
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PROTECTION  AGAINST  FAMINE, 

AND  ITS  PAST  AND  PRESENT  EFFECT  ON  THE  HEALTH  OF  THE  PEOPLE, 
By  O.  V.  YATES,  Assoc.  M.  Inst.  0.  K, 

And  late  Executive  Engineer  India  P,  W.  Dept.^  Irrigation 

Branch,  Punjab. 


It  is  very  difficult  within  the  limits  of  one  paper,  to  give  an  idea 
of  the  extent  to  which  irrigation  is  practised  in  India,  bat  the 
author  trusts  that  it  will  be  left  to  him  to  select  the  pohits  by 
which  it  is  possible,  within  such  a  limited  compass,  to  illustrate 
the  bad  and  good  effects  of  canal  irrigation  in  the  Punjab  and 
Northern  India  generally.  This  paper  may  with  advantage  be 
divided  into  three  parts : — 

1.  Protection  against  famine. 

2.  How  irrigation  is  injurious  to  health. 

3.  How  irrigation  is  beneficial  to  health. 

But  before  these  points  are  discussed,  it  vnW  be  necessary  to 
explain  what  irrigation  is,  and  how  it  was,  and  is  practised.  A 
village  is  a  community  in  itself,  and  has  an  area  of  from  1000 
acres  to  3000  acres.  Within  its  walls  there  are  carpenters, 
blacksmiths,  leather  workers,  potters,  and  artisans  in  general. 
All  receive  a  portion  of  each  year's  harvest  to  repay  them  for 
any  work  done  for  the  members  of  the  community.  No  money 
]>asses  for  wages,  unless  they  are  employed  by  outsiders  for 
work  outside  the  village.  It  is  therefore  to  the  interest  of  all 
that  the  village  should  prosper,  and  any  matter  connected  with 
the  community  in  general,  is  discussed  by  all  assembled  in  con- 
clave, in  the  village  meeting  house.  Any  decision  given  by  the 
authorities  is  freely  discussed,  and  its  probable  effect  on  the 
village  canvassed.  There  are  two  harvests,  one  which  comes  to 
maturity  in  the  hot  weather,  viz.,  March  to  September,  and  one 
in  the  cold  weather,  October  to  February;  sugar-cane  is  the 
only  crop  which  remains  in  the  ground  for  twelve  months. 
None  of  the  crops  will  come  to  maturity,  unless  an  artificial 
supply  of  water  is  given,  this  can  be  done  by  wells,  or  by  an 
irrJ^tion  canal ;  the  latter  is  of  course  the  cheaper  as  the  water 
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flows  by  gravitation  on  to  the  soil,  carrying  with  it  the  fertiliz- 
ing elements  of  silt  in  solution.  The  former  has  all  to  be  lifted 
by  various  inefBcient  methods,  but  at  the  same  time  suited  to 
the  intelligence  of  the  i<^norant  cultivator,  and  such  machines 
as  they  use  tf.jr.,  the  Persian  wheel,  can  be  easily  repaired  by  the 
village  carpenter.  Each  cultivator  owns  or  takes  on  rent  some 
land,  the  artisans  receiving  a  share  of  each  year's  produce  to 
repay  them  for  any  work  done  for  the  cultivator.  Artisans  do 
not  engage  in  agricultural  pursuits.  There  is  in  each  village  a 
large  common  on  which  any  member  of  the  village  may  graze 
his  cattle  free,  this  is  seldom  irrigated,  and  in  future  such 
irrigation  will  be  prohibited,  so  as  to  enable  the  requisite 
number  of  cattle  to  be  reared  and  fed  for  the  use  of  the 
agricultural  classes.  All  field  work  is  done  by  bullocks,  horses 
being  never  used  for  the  purpose.  Village  hfe  is  a  simple  life, 
paternal  treatment,  not  harsh  laws,  is  necessary,  nothing  outside 
the  village  interests  the  simple  peasant ;  his  land,  his  bullocks, 
his  home,  are  all  in  all  to  him. 

It  will  thus  be  easily  understood  how  close  is  the  tie  between 
the  canal  engineer  living  alone  in  the  jungle,  and  the  irrigating 
class  all  around  him,  and  how  they  come  to  him  in  all  their  joys 
and  sorrows.  A  kind  and  sympathetic  nature  placed  in  such 
surroundings,  gains  an  insight  into  the  life  of  this  class  of 
people,  denied  to  every  one  else.  Their  health,  their  wealth, 
their  food,  are  his  property;  just  as  much  as  that  of  the 
peasant.  Irrigation  has  been  practised  from  time  immemorial 
in  the  East,  but  the  old  native  methods  have  generally  been 
abandoned  by  the  Irrigation  Department  of  the  Government 
of  India. 

The  basis  of  all  artificial  watering,  was  that  of  well-irriga- 
tion, then  came  the  Inundation  Canal  system,  giving  an  inter- 
mittent supply,  and  finally  the  Perennial  Canal  system,  which 
latter  is  a  constant  system,  and  never  attempted  by  any  Native 
Kuler  in  the  past. 

Irrigation  from  wells  is  still  extensively  practised  in  the 
country  between  the  Chehab  and  the  Indus,  called  locally  the 
Sind  Sagar  Doab,  the  water  is  raised  by  means  of  Persian 
wheels,  the  motive  power  being  bullocks.  Each  well,  with  four 
pairs  of  these  animals,  working  in  turn  as  a  pair,  night  and 
day,  will  supply  water  sufficient  for  any  crop  except  rice, 
indigo,  sugar-cane,  providing  the  area  does  not  exceed  three  to 
five  acres.  Inundation  canals  are  confined  to  the  country 
between  the  Sutlej  and  the  Suleiman  Mountains,  they  are  in 
flow  as  long  as  the  rivers  are  in  flood — generally  five  months — 
but  they  are  only  in  use  during  the  hot- weather  harvest. 
Those  in  existence  were  made  by  the  Sikh  rulers^  by  (ot^^ 
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labour,  and  are  now  cleared  out  and  repaired  by  labour  supplied 
by  the  irrigators,  instead  of  by  means  of  a  money  payment  for 
water  received.  A  Perennial  Canal  varies  from  300  feet  to 
3  feet  in  bed  width,  the  depth  of  water  from  13  feet  to  1^  feet, 
and  the  discharge  per  second  from  5,000  cubic  feet  to  3  cubic 
feet. 

In  order  to  realize  as  to  what  this  means,  I  will  mention  that 
the  discharge  of  the  River  Thames  at  Teddington  is,  on  an 
average,  2,370  cubic  feet  per  sec,  and  the  length  from  source 
to  sea  is  205  miles,  while  the  Sirhind  Canal  from  the  River 
Sutlej  discharges  5,000  cubic  feet  per  sec,  will  irrigate  750,000 
'  acres,  and  has  a  length,  with  all  its  branches,  of  2,900  miles. 
This  is  one  system  only.  To  take  another  system,  the 
Chenab  Canal  at  present  part  finished,  will  command  an  area 
of  3,000,000  acres  ;  and  as  the  country  through  which  it  passes 
is  at  present  for  the  most  part  unpopulated,  this  has  all  to  be 
parcelled  out  into  allotments  and  colonized  before  irrigation 
can  be  practised.  Tlie  colonists  will  be  drawn  from  districts 
already  over-populated,  and  for  whom  in  their  own  district,  the 
food  supply  will  soon  be  insufficient ;  by  this  means,  it  is  hoped, 
that  famine  will  be  of  rare  occurrence  in  the  future.  The 
general  opinion  of  medicxil  officers  in  the  East  is,  that  insufficient 
food  and  clothing  is  the  cause  of  many  avoidable  deaths  all  over 
the  country;  and  it  is  to  reduce  this  death-rate  and  the 
proneness  to  contracting  disease,  that  the  Irrigation  Depart- 
ment is  straining  every  nerve  to  increase  the  food  supply ;  and 
if  it  is  taken  into  consideration  that  at  the  last  census  the 
population  of  India  had  increased  32,()()0,0()0  in  ten  years,  it 
will  be  evident,  that  if  this  rate  is  maintained  in  the  next 
decade,  the  food  supply  must  be  increased  in  a  like  proportion, 
if  the  health  of  the  people  is  to  be  preserved.  Philanthropists 
have  suggested  emigration ;  but  what  is  the  use  of  it,  when 
there  are  large  tracts  of  country  at  present  unpopulated,  which, 
on  the  construction  of  a  canal,  will  be  converted  into  a  garden ; 
the  soil  of  the  Punjab  only  wants  water  to  make  it  ])roduce 
almost  any  crop  suitable  to  a  tropical  country  ;  a!id  there  are 
thousands  of  the  agricultural  class  who  will  willint^lv  leave  their 
present  over-populated  abodes,  to  secure  an  allotment  in  a  new 
country.     All  tliat  is  wanted  is  money  annually  to  build  canals. 

Previous  to  the  year  187G  there  was  alwavs  a  liability  to 
famine,  and  this  seemingly  occurred  at  appareiitly  fixed  periods 
(at  least  so  the  author  is  informed),  ])artly  due  to  insufficient 
food  production,  partly  to  insufficient  means  of  transporting 
food  from  one  district  to  another.  To  combat  this,  it  is 
necessary  in  the  first  instiince,  to  make  more  canals,  and  in  the 
second  more  railways. 
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Experiments  were  made  of  combining  navigation  and  irriga- 
tion m  one  canal,  but  these  have  not  proved  a  success,  the 
ordinary  irrigation  canal  will  be  sufficient  for  any  boat  traiBc 
likely  to  come  on  it  for  many  years. 

It  is  with  the  former  that  this  paper  deals.  Those  who  have 
witnessed  a  famine  can  never  possioly  forget  it.  Such  scenes 
as  dead  bodies  rotting  by  the  roadside  being  very  common,  these 
are  the  remains  of  travellers  overcome  oy  weakness.  Other 
scenes,  as  vultures,  jackals,  pariah  dogs,  and  the  like  preying 
upon  the  bodies  of  the  victims  of  the  famine,  are  too  loathsome 
to  enlarge  upon  in  detail.  When  famine  overtook  a  district, 
the  dead  had  in  many  cases  no  one  to  look  after  them,  the 
survivors  being  usually  too  weak  from  want  of  food  to  do 
anything  more  than  what  was  absolutely  necessary  for  their 
own  safety.  Every  available  Government  servant  was  employed 
on  famine  duty,  i.«.,  arranging  for  the  transport  of  supplies  f  nmi 
more  favoured  districts,  formmg  relief  camps,  laying  out  work 
for  those  who  could  do  work,  and  paying  them  a  daily  wage 
sufficient  to  buy  their  daily  food.  As  the  land  produces  nothing 
in  a  famine  year,  all  the  agricultural  class  are  out  of  work,  and 
as  each  village  supports  its  own  poor  (there  being  no  Poor  Law 
in  India),  all  these  have  to  be  fed  somehow  or  other.  Canal 
engineers  are  specially  suited  to  this  work,  hence  they  get 
plenty  of  it.  The  above  is  only  an  outline  account  of  famine 
work,  still  it  is  necessary  to  go  a  little  into  it  to  enable  the 
contents  of  this  paper  to  be  understood,  and  also  to  explain 
what  has  been  done  to  prevent  a  recurrence  of  anything  like 
the  last  famine,  the  effects  of  which  were  plainly  visible  when 
the  author  landed  in  India  in  1877.  There  are  two  systems  of 
irrigation,  the  sanitary  and  the  insanitary,  and  of  both  of  these 
the  author  has  had  personal  experience.  It  was  due  to  the 
latter  that  his  health  broke  down  necessitating  his  leaving  the 
service  of  the  Government  of  India ;  it  is  of  course  needless  to 
add  that  the  former  system  has  now  been  worked  out  to  perfec- 
tion, but  a  description  of  both  will  be  given. 

It  is  to  be  hoped  that  the  author  has  made  it  clear  in  what 
sense  irrigation  is  a  protection  against  famine,  it  will  ))e  now 
shown  how  it  is  injurious  to  health.  The  next  portion  of  this 
paper  will  deal  with  irrigation  on  an  insanitary  system. 

When  the  Indian  Empire  was  taken  over  by  the  British 
nation,  there  were  many  canals  in  existence,  but  these  were  all 
constructed  on  the  cheapest  plan,  and  as  the  author  will  endea- 
vour to  show,  the  most  insanitar}' ;  for,  in  order  to  make  a 
canal  cheaply,  the  excavation  had  to  be  reduced  to  a  minimum ; 
the  channel  thus  followed  the  bottom  of  the  valley. 

The  crossings  were  all  composed  of  rough  timl)er  awd  WwAv- 
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wood,  cut  free  of  cost  from  the  surrounding  jungles,  their  total 
cost  was  simply  the  cost  of  the  labour  in  erection.  They  were 
only  made  in  the  narrowest  places,  and  were  of  such  a  flimsy 
construction,  that  they  w^ere  invariably  washed  down  by  the 
first  freshet,  and  they  were  left  in  that  condition,  until  the 
channel  ran  dry  in  the  winter,  when  they  were  erected  for  the 
next  year.  One  of  the  first  canals  maae  in  Northern  India 
was  the  Western  Jumna  Canal,  450  miles  in  length. 

The  projector  was  the  Emperor,  Ali  Murdan  Khan,  he  em- 
ployed forced  labour  at  times;  but  on  the  whole  the  means 
employed  were  as  follows  : — 

The  head  was  formed  by  throwing  an  embankment  across  a 
naiTow  creek  of  the  River  Jumna,  near  the  lower  ranges  of  the 
Himalayas ;  and  as  long  as  the  river  rose  slowly  this  stood  the 
force  of  the  water,  but  on  the  appearance  of  the  first  flood,  the 
bank  gave  way,  and  the  canal  was  emptied.  It  remained  in 
this  condition  until  the  fall  of  the  river  in  winter  allowed  them 
to  get  to  work  again,  and  make  up  the  bank  for  the  ensuing 
summer.  The  water  passed  down  an  old  abandoned  river 
channel,  and  from  this  point  excavation  commenced.  It  may  be 
remarked  here,  that  all  rivers  in  Northern  India  are  at  their 
highest  in  June,  July  and  August,  and  at  their  lowest  in 
November,  December  and  January ;  this  may  seem  paradoxical, 
but  as  they  are  all  supplied  by  the  melting  of  the  snows  in 
the  mountains  which  commences  in  May,  it  will  be  readily 
understood  that  the  maximum  supply  will  pass  down  about  that 
time.  Whereas  in  the  winter  tne  snow  remains  unthawed, 
and  hence  there  is  a  very  small  flow  of  water  down  the  mountain 
side,  until  the  sunshine  regains  its  full  power. 

To  take  up  the  subject  again,  the  canal  followed  an  old 
abandoned  channel  of  the  flumna,  this  extended  approximately 
to  a  distance  of  thirty-five  miles,  where  it  tailed  into  a  series  of 
swamps,  which  lay  in  the  natural  drainage  line  of  the  country. 
From  this  point  it  was  simply  a  chain  connecting  a  series  of 
lakes,  either  natural  or  artificial.  Each  village  usually  has  a 
lake,  which  is  made  by  the  excavation  of  mud  for  the  construc- 
tion of  the  houses  in  the  village,  and  this  during  the  rainy 
season  fills  up  with  water,  and  is  in  some  cases  sufficient  for  all 
purposes  for  a  year.  This  was  frequently  not  the  case,  hence 
each  village  agreed  to  dig  the  canal  through  its  land,  into  the 
lake  at  one  side  and  out  at  the  other,  along  the  lowest  ground, 
when  the  next  village  took  it  up  as  far  as  its  boundary;  by 
this  means  a  low  level  canal  was  constructed  of  varying 
width  and  capacity,  along  the  natural  drainage  line  of  the 
country.  Wherever  a  river  or  channel  was  met  with  in  its 
course,  these  were  pressed  into  the  service  of  the  canal.    Native 
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cities  sprung  up  on  the  banks  of  the  canal  with  temples, 
bathinjg  ghats,  mosques,  and  such  like.  One  branch  was 
carriea  through  the  main  street  of  the  city  of  Delhi,  in  a 
covered  channel  with  frequent  manholes  for  the  purpose  of 
drawing  water,  for  drinking,  watering  trees,  flushing  the 
streets,  and  daily  ablutions  of  the  people.  The  Persian 
word  for  climate  is  ab-o-hawa,  i.e.j  water  and  air,  hence  the 
Oriental  rulers  always  did  their  best  to  supply  water  of  some 
kind  or  other  to  their  subjects.  Up  till  the  last  few  years 
this  branch  of  the  canal  was  the  only  supply  of  water  to 
the  city  of  Delhi,  and  as  it  is  the  centre  of  all  the  trade  of 
Northern  India,  the  importance  of  keeping  the  canal  intact 
could  not  be  overrated.  The  country  has  only  recently  become 
ripe  for  the  introduction  of  waterworks,  and  these  are  now 
being  designed  for  all  large  towns.  From  these  channels  as 
constructed,  and  from  the  lakes  called  locally  Jhils,  irrigation 
was  practised.  The  embankments,  considering  that  the  canal 
ran  down  the  lowest  point  of  the  valley,  blockeaevery  outlet  for 
the  natural  drainage  surface  of  the  country  through  which  it 
passed,  the  level  of  the  subsoil  water  was  raised,  and  malarial 
fever  made  its  appearance  in  bad  form.  Still  the  cry  of  the 
cultivator  was  for  more  water,  for  during  the  regime  of  native 
rulers  he  had  never  enjoyed  to  the  full  extent  the  fruits  of 
his  labour,  it  was  answered  by  the  canal  being  improved,  the 
banks  being  raised,  and  by  other  methods  likely  to  increase  the 
supply,  and  its  duration.  Annually  something  was  done ;  how- 
ever in  1848  the  cantonment  of  Kamal,  then  a  frontier  station, 
through  which  the  canal  flowed,  had  to  be  broken  up,  as  the 
troops  were  decimated  by  malarial  fever.  In  1857  came  the 
troublous  times  of  the  mutiny,  and  all  public  works  had  to  be 
stopped,  it  was  not  until  1864,  or  thereabouts,  that  the  ques- 
tion of  remodelling  the  canal  was  taken  up,  and  then  it  was 
done  in  earnest,  it  was  then  that  it  was  realised  that  the 
cause  of  the  outbreak  of  sickness  in  the  cantonment  was  the 
raising  of  the  subsoil  water,  and  the  pestilential  exhalations 
from  the  swamps,  the  latter  being  kept  full  of  water  by  perco- 
lation from  the  canal. 

A  medical  examination  of  the  villages  along  the  banks  was 
made,  and  it  was  found  that  nearly  75  per  cent,  were  suffering 
from  enlarged  spleen  due  to  rei)eated  attacks  of  this  malarial 
fever.  The  cultivator,  in  his  anxiety  to  make  money,  had 
neglected  his  health  by  pouring  water  on  to  his  land,  without 
providing  any  outlet  for  the  removal  of  it  when  it  had  done 
its  work. 

If  this  was  not  rectified,  it  was  plain  that  in  course  of  time, 
a  very  short  time,  the  canal  population  must  come  to  aa  e.wd« 
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A  large  comprehensive  scheme  of  reform,  in  which  the  author 
was  largely  engaged,  was  then  undertaken,  and  the  outline  was 
as  follows :  To  aoandon  thirty-four  miles  of  the  canal,  and  to 
substitute  an  entirely  new  channel  on  the  ridge  of  the  country, 
to  remodel  the  remaining  portion  of  it,  and  to  make  drainage 
cuts  to  the  River  Jumna,  using  the  abandoned  channel  as  a 
collecting  medium. 

Then  m  the  matter  of  irrigation,  only  twenty-five  per  cent, 
of  the  area  commanded  by  the  new  channel  was  allowed  to  be 
watered,  and  that  only  if  one  crop  was  grown  in  the  year.  Rice 
cultivation  was  prohibited  near  towns  and  in  villages  where 
the  subsoil  water  was  proved  to  be  high,  as  this  crop  requires  four 
times  the  quantity  of  water  necessary  for  the  ripening  of  any 
other  crop,  and  this  must  be  drained  off  twice  a  week,  and 
fresh  water  substituted.  The  construction  of  this  old  canal 
on  native  methods,  showed  clearly  what  must  be  avoided  in 
the  future;  the  third  part  of  this  Paper  will  show  what  has 
been  done  to  make  irrigation  a  source  of  profit,  as  well  as  a 
benefit,  and  how  the  health  of  the  population  has  been  im- 
proved in  all  tracts  served  by  the  new  system  of  agricultural 
engineering. 

It  may  be  remarked  that  the  mode  by  which  the  State 
reimburses  itself  for  the  supply  of  water,  is  by  assessment  on 
the  land,  and  not  by  its  sale  by  volume.  The  latter  is  theore- 
tically the  correct  method,  but  its  application  has  not  yet  been 
found  practical  in  India.  On  a  finished  irrigation  scheme,  the 
greater  portion  of  an  Engineer's  time  is  employed  on  the 
checking  and  distribution  of  the  area  irrigated.  Hence  he  has 
always  at  his  disposal  the  means  for  arresting  any  misuse  of 
water.  We  now  pass  on  to  the  third  part  of  this  Paper,  but 
the  author  fears  that  this  vast  subject  has  only  received  scant 
treatment  at  his  hands. 

The  term  Irrigation  as  interpreted  in  India,  has  a  verj' 
comprehensive  meaning.  Construction  of  canals  is  only  one 
branch  of  it,  famine  duty  is  another,  the  control  of  water 
another,  training  rivers  and  making  flood  embankments  another, 
planting  trees  m  bare  tracts,  experimenting  with  new  farm 
seeds,  acclimatising  trees  such  as  tne  Persian  and  Arabian  Date 
Palm  and  the  salt  bush,  fodder  crops  such  as  the  Reana 
Luxurians,  all  this  comes  into  the  day's  work  of  the  Irrigation 
Engineer.  He  must  cultivate  habits  of  observation,  watchfulness, 
ana  activity,  or  go  into  another  branch  of  the  service.  The 
word  irrigation  means  agricultural  engineering,  pure  and  simple. 
All  the  Punjab  rivers  are  working  Westwara ;  the  author  has 
seen  the  Indus  come  west,  by  eroding  half  a  mile  along  its 
western  bank,  for  a  mile  in  length,  in  a  day.      The  house  in 
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which  he  lived  for  two  years  on  its  banks,  was  built  originally 
ten  miles  from  the  main  stream,  and  at  the  end  of  25  years,  the 
river  was  flowing  through  the  drawing-room.  The  nearest 
village  had  been  rebuilt  three  times  in  the  same  period.  If 
these  streams  had  not  been  kept  under  control  by  training 
works,  embankments,  and  abstraction  of  water  by  canals,  many 
villages  now  prosperous,  would,  ere  this,  have  disappeared. 

To  resume  the  main  subject  of  the  third  part  of  this  paper, 
canals  are  beneficial  to  the  health  of  the  people,  in  that  they 
supply  water  for  drinking,  domestic  purposes,  and  agriculture,  to 
many  tracts  where  there  was  no  water  before.  They  increase  the 
food  supply,  by  rendering  agriculture  possible  where  it  was  be- 
fore impossible,  they  increase  the  rainfall  by  moistening  the  soil 
and  enabling  trees  to  be  grown,  these  latter  again  absorb  the 
malaria  rising,  especially  during  the  night  in  the  hot  season, 
from  the  saturated  soil.  Pure  mountain  water,  carried  down 
the  canals  into  the  plains,  will,  if  admitted  occasionally,  make 
the  water  in  a  brackbh  well,  sweet.  In  the  latter  case  objection 
is  sometimes  raised  by  the  agricultural  classes,  as  they  have  a 
theory  that  canal  water  causes  impotence;  but  of  this  there  is 
no  proof. 

Irrigation  is  only  an  adjunct  to  the  rainfall,  canals  cannot  do 
their  work  single-handed,  their  capacity,  therefore,  will  in  some 
measure  depend  on  the  average  rainfall.  To  develop  irrigation 
scientifically,  and  this  is  a  sine  qua  non  if  health  is  not  to  suffer, 
the  foUowingprocedure  must  be  carefully  observed  in  aligning  a 
new  canal.  The  general  configuration  and  slope  of  the  country 
having  been  ascertained,  an  approximate  line  for  the  main  canal 
may  be  laid  down,  to  be  corrected  afterwards  as  more  detailed 
levels  and  surveys  are  received.  On  the  main  ridge  the  main 
canal  is  located,  on  the  minor  ridges  the  branches ;  no  irriga- 
tion is  permitted  from  the  main  canal  direct,  as  this  interferes 
with  the  regulation  of  the  supply,  and  each  branch  has  its  area 
for  irrigation  marked  off  separately.  It  must  be  accepted  as 
an  axiom,  to  be  observed  in  all  irrigation  projects,  that  the 
natural  drainage  must  not  only  not  be  interfered  with,  but  that 
provision  must  be  made  to  carry  off  the  additional  water  thrown 
on  to  the  soil  by  artificial  means.  The  importance  of  this  will 
be  manifest,  when  it  is  understood  that  tlie  quantity  of  water 
required  during  an  average  season  of  rainfall  to  bring  a  crop  to 
perfection,  is  about  5,000  cubic  yards  to  the  acre.  Thus,  a 
rainfall  of  thirty-six  inches,  only  supplies  half  the  quantity,  and 
■0  irrigation  doubles,  as  it  were,  the  rainfall.  If  tiie  above 
Quantity  could  be  secured  by  rain  only,  distributed  evenly  over 
the  time  during  which  the  rice  crop  is  in  the  ground,  there 
would  be  scarcely  any  need  for  irrigation,  or  »^eva\  ^T^iN\'sJvOTL 
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for  drainage;  but  this  rarely  or  never  happens,  as  the  rains 
fall  capriciously,  often  in  such  heavy  bursts,  that  the  natural 
drainage  lines  are  unable  to  carry  off  the  extra  volume  of  water, 
much  less  the  additional  ouantity  due  to  irrigation.  Hence  if 
drainage  lines  are  crossea,  ample  provision  must  be  made  for 
carrying  the  volume  of  water  due  to  a  maximum  rainfall. 

Again,  while  the  main  lines  of  drainage  are  kept  clear,  the 
minor  depressions  which  feed  them  should  also  be  unobstructed, 
otherwise  after  a  lapse  of  some  years  the  ground  will  become 
waterlogged,  the  depressions  fill  up  and  aisappear,  and  the 
surface  water  run  off  so  slowly  that  a  great  deal  will  be 
absorbed.  The  end  of  this  is  that  the  subsoil  water  will  rise, 
and  the  danger  of  this  has  already  been  illustrated.  Now  to 
take  the  first  one  of  the  heads  enumerated  at  the  beginning  of 
the  third  part  of  this  paper,  i.e.,  the  supply  of  water  for 
drinking,  domestic  purposes,  and  apiculture.  There  are  many 
parts  of  Northern  India,  notably  Bikaneer  and  the  North  West 
Frontier,  where  the  water  is  100  feet  or  more  below  the  surface 
of  the  ground,  and  therefore  the  expense  of  making  a  well  by 
the  cruae  methods  available  in  the  desert  is  almost  prohibitive. 
The  water  when  reached  has  all  to  be  lifted  to  the  surface  by 
men  or  women,  or  bullocks  yoked  to  a  rope  which  passes  over  a 
wooden  wheel.  The  other  end  of  this  rope  is  attached  to  a 
leather  bag  or  leather  bucket.  The  labour  is  thus  enormous, 
the  quantity  raised  each  time  very  small,  in  no  case  sufficient 
for  agriculture  and  often  barely  sufficient  for  domestic  purposes. 
In  some  cases  the  cattle  go  a  three  days'  march  for  water,  and 
then  return  to  their  village,  they  thus  only  get  water  every 
three  days.  In  other  cases  the  people  go  ten  miles  daily  with 
donkeys  and  bring  back  sufficient  water  for  the  day's  use  for 
themselves.  In  others  they  go  in  the  afternoon  to  the  nearest 
quicksand,  arriving  at  night,  they  then  dig  a  well  in  the  sand 
and  wait  there  till  morning  for  the  water  to  rise  in  this  well. 
In  such  places  tlie  land  falls  into  disuse,  the  people,  unless  there 
is  a  copious  rainfall,  either  die  of  starvation  or  disease  prostrates 
them.  These  are  the  tracts  selected  for  canals,  and  annually 
such  progress  is  made,  as  to  place  beyond  the  chance  of  famine 
those  witli  whom  it  was  a  trequent  visitor,  and  to  enable  the 
people  by  increasing  their  wealth  to  buy  more  food,  clothes,  and 
ordinary  medicines.  Next  in  order  comes  the  cultivation  of 
trees  and  the  increase  of  the  rainfall  thereby,  as  the  former  is 
usually  a  cause  of  the  latter.  For  example,  on  the  new  Chenab 
Canal  in  the  desert  between  the  Chenab  and  the  Ravi,  the 
rainfall  went  up  in  five  years  from  16  inches  to  22  inches, 
enabling  lands  too  high  to  be  irrigated  by  a  canal  to  be  culti- 
vated  for  the  first  time  for  years.     As  a  safeguard  against 
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malaria,  trees  are  invaluable,  for  if  planted  along  a  piece  of  low 
lying  swampy  ground  they  absorb  the  exhalations  from  the  soil ; 
a  canal  engineer  will  usually  fix  the  site  of  his  abode  near  a 
belt  of  trees.  These  must  not,  however,  be  so  dense  as  to  stop 
the  current  of  air  circulating  al30ut  the  house. 

It  was  stated  in  the  second  part  of  this  paper  that  the 
cantonment  of  Elamal  was  broken  up  in  1848,  owing  to  the 
ravins  of  malarial  fever,  due  entirely  to  the  vapours  given  off 
bv  the  swamps  formed  round  it,  by  the  banks  of  the  Western 
Jumna  Canal  having  obstructed  the  natural  drainage  of  the 
country.  In  1887  during  the  author's  residence  in  the  civil 
station  there,  which  latter  was  located  close  to  the  old  canton- 
ments, the  health  of  the  residents  was  excellent,  and  has 
continued  to  be  so,  with  few  exceptions.  This  improved 
condition  was  mainly  brought  about  by  the  growth  of  a  large 
belt  of  trees,  principally  the  Babul,  mostly  self-sown  along  the 
edge  of  the  swamps,  which  absorbed  the  exhalations  and  kept 
off  malaria.  On  going  to  the  other  side  of  the  trees,  the  smell 
was  so  overpowering,  that  the  immediate  result  was  vomiting. 
This  the  author  personally  tested.  The  best  trees  for  the 
purpose  are  the  Babul,  the  botanical  name  of  which  is  Acacia, 
Arabica,  and  the  Melia  Azadisecta ;  the  former  is  very  easy  to 
cultivate,  the  latter  rather  difficult. 

Lastly  comes  the  purification  of  a  well  containing  brackish 
water,  by  the  admission  of  canal  water. 

Brackish  water  has  few  ill  effects  on  those  who  drink  it 
regularly,  but  on  those  unaccustomed  to  the  taste  of  it,  it 
produces  diarrhoea  and  sore  throat,  developing  occasionally  into 
enteric  fever;  by  admitting  the  water  of  a  canal  containing 
pure  mountain  water,  once  or  twice  a  month  in  the  cold  season, 
and  covering  up  the  well,  the  sweetening  of  the  water  is  almost 
invariably  the  result;  the  author  is  not  prepared  to  explain  why; 
suffice  it  to  say  that  such  has  been  proved  to  be  the  case.  This 
paper  will  now  be  closed  with  a  few  remarks  on  the  location  of 
the  Punjab  canals,  the  preliminary  obser\'ations  necessary  for 
the  projection  of  the  same,  the  testing  of  the  depth  of  the 
subsoil  water,  and  their  effects  on  the  turbulent  and  lawless 
classes. 

The  Punjab  has  five  main  rivers  from  which  it  takes  its 
name,  Panch  Ab,  these  run  from  north  to  south,  and  finally 

1'oining  at  Mithunkote,  pass  on  together  in  one  stream  called  the 
indus,  into  the  Indian  Ocean  at  Kurrachce.  Between  any  pair 
of  t^ese  rivers,  canals  are  located,  the  head  generally  being  in 
tlie  mountains  where  there  is  a  regular  supply  of  water,  the 
banks  are  composed  of  rock,  and  tlie  bed  of  boulders.  This 
enables  a  weir  to  be  constructed  across  the  rlvvit  nn\\Jcv  ^'5ii<i\?j> 
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but  the  length  is  three-quarters  of  a  mile  to  one  mile  and  a 
quarter. 

The  volume  of  flow  is  observed  most  carefully  for  years  pre- 
viously by  independent  observers,  both  in  flood  time  and  alsio  at 
the  period  of  low  supply,  these  results  are  tabulated,  and  the 
necessary  deductions  made.  It  may  be  asked  why  the  volume 
of  flow  of  a  river  is  not  measured  by  the  amount  of  the  rainfall 
on  its  catchment  area,  the  reply  to  this  is,  that  the  sources  of 
the  rivers  being  in  the  mountains,  in  many  cases  unexplored, 
and  their  heights  being  covered  with  perpetual  snow,  any  calcu- 
lation of  this  kind  would  be  misleading,  and  as  the  flow  observa- 
tions have  been  reduced  to  almost  absolute  accuracy,  this 
method  of  guaging  is  always  now  employed.  It  is  continued 
from  month  to  month,  even  after  the  canal  has  been  made ; 
the  records,  therefore,  are  as  perfect  as  it  is  possible  for  them 
to  be.  It  is  useless  to  take  discharge  observations  occasionally, 
as  no  conclusions  can  be  drawn  from  them,  but  a  regular  sys- 
tematic series  of  them  have  everything  in  their  favour,  and 
especially  when  freely  criticised  as  they  are  in  India,  and  that 
by  men  who  have  spent  almost  a  lifetime  on  canal  work. 

All  Hindus  take  a  daily  bath  in  the  waters  of  the  rivers  or  of 
the  canals,  and  if  this  ablution  is  not  performed  daily,  their 
religious  monitoi^  call  them  to  account.  If  these  channels  are 
not  available  for  the  purpose,  they  go  and  draw  water  from 
the  well,  and  standing  on  the  rim  of  the  well  the  water  is 
poured  over  the  body,  and  finally  passes  back  again  into  the 
source  from  whence  it  came. 

Here  is  a  very  fruitful  source  of  disease,  and  hence  village 
ponds  and  lakes  are  filled  from  the  canal  free  of  charge,  if  the 
water  is  used  only  for  domestic  purposes  and  watering  of  cattle. 
If  for  irrigation,  a  charge  is  made  just  as  if  it  were  taken  direct 
from  the  canal.  The  wisdom  of  this  course  cannot  be  over- 
estimated ;  a  village  pond  is  truly  insanitary,  all  the  villagers 
perform  their  ablutions  in  it,  and  cattle  entering  to  drmk, 
leave  in  solution  their  droppings,  and  the  water  is  frequently 
drunk  by  the  people.  Such  a  source  of  water  supply  cannot 
be  too  often  purified  by  the  admission  of  pure  mountain  water. 

Each  irrigator  before  he  receives  water,  has  to  level  his  land 
so  that  all  of  it  receives  the  same  amount  of  liquid,  and  he  has 
also  to  mark  it  off  by  small  ridges  of  one  foot  m  height,  which 
enclose  compartments  of  36  feet  square.  By  this  means  the 
ground  cannot  be  irrigated  to  excess,  besides  there  is  great 
economy  in  the  amount  of  water  used.  The  rise  of  the  subsoil 
water  is  tested  every  six  months  as  follows:  Before  the  ad- 
mission of  water  into  the  canal,  wells  are  selected  five  miles 
apart  on  each  bank,  and  at  a  distance  of  one  mile  from  it     A 


O.    V.   YATES.  329 

bench  mark  is  fixed  on  each  of  tliese,  and  from  this,  as  a  datum, 
the  depth  of  water  from  the  ground  surface  is  measured.  Any 
regahu*  substantial  rise  is  at  once  followed  by  the  restriction  of 
imgation  in  that  block,  this  is  the  only  possible  alternative, 
as  mere  is  no  subsoil  drainage.  A  difficult  question  to  answer 
is  as  to  what  must  be  the  depth  of  the  subsoil  water,  so  as  not 
to  be  prejudicial  to  health.  The  author  has  found  that  in  the 
dry  lands  of  the  Punjab,  about  30  feet  from  the  surface  is  not 
attended  with  any  bad  effects,  but  again  in  some  cases  a  depth 
of  15  feet  has  not  been  found  to  do  any  harm.  Tliis  matter  is 
still  under  consideration  in  India,  and  it  is  at  present  impossible 
to  lay  down  any  hard  and  fast  rule  until  the  results  of  the  well 
measurements,  which  have  now  been  taken  for  twenty  years, 
have  been  tabulated,  and  each  tract  made  the  subject  of  enquiry. 
Between  each  pair  of  rivers  there  are  different  conditions  and 
different  classes  of  people  using  different  methods  of  agriculture, 
hence  different  conclusions  will  in  all  probability  be  drawn  from 
these  measurements. 

The  amount  of  water  required  for  each  crop  has  been 
reduced  to  almost  mathematical  accuracy  by  taking  flow 
observations,  and  by  measuring  the  crops  twice  a  year  for 
revenue  purposes.  Any  village  showing  signs  of  deterioration 
in  health  or  in  productiveness  of  the  land,  is  at  once  made  the 
subject  of  enquiry.  Women  do  not  suffer  apparently  to  the 
same  extent  as  men  from  the  evil  effects  of  excessive  irrigation ; 
the  author  can  recall  a  very  bad  case  which  came  unaer  his 
notice  of  a  village  in  which  there  were  reported  to  be  7  men 
and  300  women,  and  in  which  only  one  male  child  was  born  in 
three  years.  This  village  was  notoriously  over-irrigated.  A 
native  of  a  canal  district  will  disregard  his  health  if  he  can  only 
get  plenty  of  water  and  good  crops,  hence  Government  inter- 
ference is  necessary  if  tlie  agricultural  class,  which  is  the 
mainstay  of  India,  is  to  be  preserved. 

It  was  this  class  which,  during  the  trying  times  of  the  mutiny 
of  Delhi  in  1857,  was  industriously  ploughing  outside  the  walls 
of  the  city,  while  the  British  and  native  troops  were  bombarding 
it,  and  it  was  due  to  the  loyalty  of  this  class  also  that  no  canal 
engineer  lost  his  life  during  the  same  period.  There  are  few 
localities  where  artificial  irngation  is  not  indispensable  at  some 
period  of  the  cultivating  season,  yet  the  volume  of  water 
reauired  to  mature  various  crops,  in  their  respective  seasons 
diners  greatly.  Malaria  generally  follows  the  excessive  cultiva- 
tion oi  rice  or  indigo,  as  these  two  crops  require  a  very  large 
amount  of  water.  Irrigation  has  converted  turbulent  and 
discontented  races  into  peaceful  and  healthy  agriculturists,  by 
given  them  water  to  cultivate  land  which  betotvi  Vixo>\^\\.  \w*Oft. 
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nothing,  and  the  author  has  on  the  very  confines  of  British 
territory,  fertilised  fields  cultivated  by  men  who  by  tradition 
were  for  ages  freebooters  and  robbers,  while  on  the  opposite  bank 
of  the  river  lies  a  trackless  waste  the  resort  of  the  lawless  and 
discontented,  and  the  scene  of  many  a  murderous  raid.  The 
Hebrew  maiden  of  old,  after  asking  her  husband  to  beg  of  her 
father  a  gift  of  land,  added  on  her  own  account  "give  me  a 
blessing;  thou  hast  given  me  South  land,  give  me  also  springs 
of  water." 


NOTES  ON  LEGISLATION  AND  LAW  OASES. 

Prepared  by  Prof.  A.  Wynter  Blyth. 

HIGH  COUBT  OF  JUSTICE— QUEEN'S  BENCH  DIVISION. 

COURT  FOR  CONSIDERATION  OP  CROWN  CASES  RESERVED. 
Before  Me.  Justice  Hawkins,  Mb.  Justice  Mathbw,  Mb.  Jitstici 
Caye,  Mb.  Justice  Qbantham,  Mb.  Justice  Chablkb,  Mb. 
Justice  Vauohax  Williams,  Mb.  Justice  Lawbbkcb,  Mb. 
Justice  Wbight,  Mb.  Justice  Colldcs,  Mb.  Justiob  Bbuci, 
and  Mb.  Justice  Kennedy. 

(Times,  May  29th,  1894.) 

the  queen  v.  DENNIS. 

Case  exemplifying  the  law,  P.  H,  Lond.,  1891,  sect,  47,  where  had 
and  good  fruit  are  mixed  together,  and  sold  wholesale  hy  brokers  with 
the  tacit  or  expressed  undertaking  that  the  good  is  to  be  separated  from 
the  bad, 

J  udgment  was  delivered  in  this  case  (argued  last  sittings),  which 
raised  an  important  question  as  to  the  liability  of  wholesale  dealers  or 
brokers  under  the  enactment  in  the  Public  Health  Act  (London),  1891 
(54  &  55  Vict.,  c.  76,  section  47,  subsection  3),  for  having  for  the  pur- 
pose of  sale  as  human  food  articles  of  food  unsound  and  unfit  for  the 
food  of  man.  The  defendant,  a  wholesale  fruit  broker  of  Covent 
Garden,  had  been  tried  and  convicted  before  Mr.Warry  at  the  Sessions ; 
but  a  case  was  stated  on  which  the  question  was  argued.  The  Court 
had  taken  time  to  consider  their  judgment,  which  now,  it  will  be  seen, 
was,  with  one  dissentient,  delivered  in  his  favour,  the  conviction  being 
set  aside.  The  case  was  thus  stated  by  Mr.  Justice  Hawkins  in  his 
judgment : — The  defendant  being  an  English  and  foreign  fruit  and 
potato  broker,  carrying  on  his  business  in  Covent  Garden,  on  the 
llth  of  October,  1893,  received  int/O  his  warehouse  a  consignment  of 
eighty-three  bags  of  Grenoble  walnuts  for  sale  on  behalf  of  a  foreign 
owner.  One  bag  was  taken  from  the  bulk  as  a  sample,  and  there  is 
no  suggestion  that  it  was  unfairly  taken.  The  walnuts  in  that  bag 
were  good,  and  when  the  bulk  was  received  by  the  defendant  there 
was  nothing  in  the  external  appearance  of  any  of  the  packages  of 
which  it  was  composed  or  in  their  weight  or  smell  to  indicate  that 
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thej  were  not  equal  to  the  sample.  It  was  admitted,  however, 
by  the  defendant  that  the  walnuts  were  of  a  cheap  quality,  and 
that  the  husks  haying  been  removed  by  chemicals,  they  were  liable 
to  go  bad  quickly,  and  that  when  he  sold  the  bags  hereafter  men- 
tioned he  knew  that  most  of  the  bags  would  in  all  probability  contain 
a  greater  or  less  number  of  walnuts  which  were  bad  and  untit  for  the 
food  of  man.  On  Saturday,  October  2l8t,  ten  bags  were  sold  to  a 
customer,  who,  later  on  in  the  same  day,  returned  eight  of  them  as 
bad — ^that  is,  as  containing  so  many  bad  nuts  that  it  was  not  worth 
the  trouble  and  expense  of  separating  them  from  the  good.  Know- 
ledge of  this  return,  however,  did  not  reach  the  defendant  until 
Monday,  the  23rd — ^this  was  the  first  intimation  the  defendant  had 
of  the  actual  condition  of  the  walnuts.  Upon  receiving  this  intima- 
tion the  defendant  caused  the  whole  of  the  bulk  then  in  bis  possession 
to  be  examined,  and  such  of  the  bags,  twenty-three  in  number,  as 
were  found  to  be  worthless  were  destroyed.  In  the  meantime,  on 
'  the  same  day  the  ten  bags  were  sold,  but  before  the  return  of  the 
eight  bags,  Charles  Lyon,  a  wholesale  and  retail  fruiterer,  after 
examining  the  sample,  bought  and  paid  for  twenty  other  of  the  bags. 
Such  purchase  and  payment  was  ma<ie  at  the  pigeon  hole  of  the  pay- 
desk  in  the  defendant's  shop,  over  which  was  exhibited  a  large  printed 
notice  in  big  type  as  follows : — "  Special  notice  to  buyers.  Original 
pai'kages  of  either  iruit  or  vegetables,  the  contents  of  which  may 
partly  prove  unsound,  either  from  delay  in  transit  or  any  other 
cause,  are  sold  on  the  express  condition  that  the  buyers  sort  the 
contents  and  destroy  the  unsound  portion  before  being  offered  to  the 
public. — W.  Dennis."  As  to  which  see  "Symonds  r.  Payne"  (30 
L. ./.,  Ex.,  266) ;  "  Sandys  v.  Small "  (3  Q.B.D.,  449).  In  addition 
to  this  notice  it  was  proved  that  it  was  the  practice  of  fruit  brokers 
in  Covent  Gbirden  to  sell  foreign  fruit  in  the  packapjes  in  which  it 
comes  from  abroad,  without  examination  of  the  contents,  except  by 
opening  one  or  more  samples  according  to  the  size  of  the  consignment, 
and  by  seeing  whether  the  outsfdes  of  the  packages  showed  any  signs 
of  damage,  and  by  testing  the  weight  and  smell ;  that  packages  were 
frequently  sold,  although  the  brokers  knew,  or  had  reason  to  believe, 
some  part  of  the  contents  were  bad  and  unfit  for  human  food,  but 
that  as  between  the  brokers  and  the  buyers  it  was  the  buyer*s  duty 
to  see  that  the  bad  fruit  was  separated  from  the  good  and  destroyed, 
and  that  none  of  it  was  offered  to  the  public.  It  was  moreover 
stated  by  the  witnesses  that  there  was  neither  time,  nor  room,  nor 
skilled  labour  enough  obtainable  at  Covent  Garden  to  enable  the 
brokers  to  sort  the  good  fruit  from  the  bad  before  it  was  sold  by 
them.  None  of  the  walnuts  sold  to  Lyons  were  ever  ofiered  by  him 
for  sale,  for  when,  on  the  evening  of  the  day  on  which  he  had 
purchased,  he  emptied  the  contents  of  the  bags  on  to  his  barrow  he 
discovered  that  the  greater  number  of  them  were  bad.  He  thereupon 
determined  to  return  them  to  the  defendant,  and  at  once  endeavoured 
to  do  so  but  was  unable,  it  being  Saturday  evening,  and  after 
business  hours,  the  defendant's  shop  was  closed  for  the  day.  He 
kept  the  walnuts,  therefore,  until  the  {o\\o'w\t\^  ^\.oxv^v$  ^  ^^V^^^ofc^ 
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23rd,  when  he  handed  them  (at  the  Vestry  Ha]l,  as  stated  in  the 
indictmeDt)  to  the  Sanitary  Inspector  for  the  Vestry  of  Bermondsey, 
by  whom,  on  the  same  day,  tbey  were  taken  to  a  police  magistrate, 
inspected  and  condemned  by  him  as  unfit  for  the  food  of  man,  and 
destroyed.  On  these  facts  the  counsel  for  the  defendant  contended^ 
first,  that  no  offence  under  subsection  3  of  section  47  had  been  shown, 
because  that  subsection  only  applied  where  the  person  in  whose 
possession  the  articles  in  question  were  found  had  himself  committed 
an  offence  under  subsection  2 ;  secondly,  that  if  the  defendant  had 
contracted  with  Lyons,  that  Lyons  should,  in  accordance  with  the 
notice,  sort  out  and  destroy  the  misound  fruit  fiom  the  walnuts 
sold  to  him,  the  defendant  would  not  be  guilty  of  the  offence  charged, 
and  that  the  notice  was  evidence  of  such  a  contract ;  thirdly,  that  the 
jury  should  be  asked  whether  the  defendant,  when  he  sold  the 
packages,  knowing  there  were  some  bad  ones  among  them,  intended 
the  bad  or  only  the  good  ones  for  the  food  of  man.  The  chairman 
overruled  the  first  and  second  contentions  and  declined  to  leave  the 
question  (3)  to  the  jury,  and  he  directed  the  jury  to  find  the 
defendant  guilty  if  they  found  that  he  sold  the  walnuts  to  Lyons, 
and  that  the  walnuts  were  at  the  time  of  sale  unfit  for  the  use  of 
man ;  unless  he  proved  that  at  the  time  he  sold  them  he  did  not 
know,  and  had  no  reason  to  believe,  they  were  unfit  for  the  food  of 
man.  And  he  further  told  the  jury  that  the  defendant  could  not 
contract  himself  out  of  the  liability  to  a  penalty  under  the  Act  by 
agreeing  with  Lyons  to  sort  out  and  destroy  the  bad  nuts,  and  they 
must  altogether  disregard  the  notice.  The  question  has  now  been 
argued  whether  on  this  direction  the  conviction  could  be  supported, 
and  the  judgment  was  now  delivered  that  it  could  not. 

Mr.  Justice  Kennedy,  as  the  junior  Judge,  now  delivered  his 
judgment  first,  which  was  in  writing,  and  to  the  effect  that  the 
conviction  could  not  be  supported.  It  was  necessary,  he  said,  to 
prove  that  the  article  found  in  the  possession  of  the  purchaser  was 
liable  to  be  seized  under  the  first  part  of  the  section,  and  it  could 
only  be  so  if  intended  for  the  food  of  man  and  sold  or  kept  for  the 
purpose  of  sale  as  food  of  man,  and  the  facts  showed  that  this  was 
not  so.  There  was  evidence  that  Lyons  did  not  purchase  the  bad 
walnuts  as  the  food  of  man,  and  that  could  only  be  found  as  a  fact 
by  the  jury  when  left  to  them ;  but  the  learned  Judge  had  limited 
them  to  the  question  whether  there  was  a  sale  by  the  defendant  of 
nuts  unfit  for  the  food  of  man  and  his  knowledge  of  the  condition  of 
some  of  them,  and,  indeed,  he  directed  them  to  disregard  the  notice. 
There  was,  therefore,  no  finding  by  the  jury  of  a  fact  material  to  a 
conviction,  and  the  c  . miction,  therefore,  must  be  set  aside. 

Justices  Beuce,  La  whence,  Charles,  Cave,  all  concurred. 

Mr.  Justice  Matuew  dissented. 

Mr.  Justice  Hawkins,  however,  proceeded  to  read  a  written 
judgment,  in  which  all  the  Judges  concurred  except  Mr.  Justice 
Mat  hew,  to  the  effect  that  the  conviction  coula  not  be  sup- 
ported, the  true  question  having  never  been  left  to  the  jury.  It 
may  be  conceded  that  walnuts  ore  i!ktt\eW  of  food  liable  to  seisure 
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hj  a  Sanitary  Inspector  under  8uch  circumstances,  but  under 
such  circumstances  only,  as  are  specified  in  subsection  1.  That  is 
to  say,  if,  being  intended  for  the  food  of  man,  they  are  found 
by  such  inspector  on  any  premises,  sold,  or  exposed  for  sale,  or 
deposited  in  any  place  for  the  purpose  of  sale,  or  of  preparation  for 
sale,  and  if  on  inspection  and  examination  they  appear  to  .such 
inspector  to  be  unfit  for  the  food  of  man.  The  mere  possession 
of  an  article  of  food  ordinarily  used  as  human  food  which  is  in  an 
unwholesome  condition  is  not  unlawful ;  nor  is  the  sale  of  it  for  any 
other  purpose  than  for  human  food.  It  may  be  lawfully  dealt  with 
and  sold  for  manure,  or  for  a  variety  of  other  purposes  not  necessary 
to  enumerate.  It  is  the  sale  or  exposure  of  it  with  the  intention 
that  it  shall  be  used  for  human  food  which  is  an  essential  element  to 
the  rendering  the  possession  of  it  illegal;  and  it  is  immaterial 
whether  the  sale  be  with  the  intention  that  the  purchaser  is  himself 
to  be  the  consumer  or  whether  it  is  sold  with  a  view  to  its  resale  for 
human  food  by  the  purchaser.  The  burden  of  proof  that  such 
intention  did  not  exist  is,  by  section  47,  cast  upon  the  person  charged 
with  an  offence,  and  in  the  absence  of  such  proof  the  intention  to 
sell  for  the  food  of  man  will  be  assumed  if  an  article  ordinarily  so 
used  be  found  exposed  for  sale  or  sold,  &c.  The  non-existence  of 
such  a  criminal  intention  is  a  fact  to  be  established  by  evidence,  and 
may  be  proved  in  a  variety  of  ways;  among  others,  for  instance,  a 
bond  fide  contract  with  the  purchaser  subject  to  a  condition  that  an 
article  unfit  for  human  food  should  not  be  so  used,  or  disposed  of  to 
be  so  used  by  others,  would  be  evidence  to  negative  such  intention. 
I  say  a  bond  fide  contract  because  a  mere  illusory  formal  contract  to 
that  effect,  coupled  with  an  underlying  intention  that  the  restrictive 
stipulation  need  not  be  obs<^r\'ed,  would  be  worthless  as  a  protection 
to  the  accused;  but  the  evidence  of  the  contract,  together  with  tht^ 
question  of  bond  fides  ^  ought  to  be  considered  by  the  justices  if  they 
have  to  determine  the  case,  or  submitted  to  the  jury,  it  the  defendant 
elects  to  be  tried  by  jury,  for  their  consideration;  and  such  jury 
ought  to  be  asked  whether  they  find  the  criminal  intent  negatived  by 
the  evidence.  In  this  case,  I  think,  having  regard  to  the  practice 
of  the  trade  as  mentioned  in  par.  9  of  the  case  and  the  notice, 
there  was  evidence  for  the  jurv  to  consider.  (See  "Svmonds  v, 
Pkyne,'*30  L.  J.,  Ex.  250;  "Sandys  v.  Small,"  3  Q.  \i.  D.,  4^1).) 
And  if  they  upon  such  evidence  had  come  to  the  conclusion  that  thi> 
defendant  bond  fide  did  not  intend  the  articles  to  be,  and  that  he  sold 
upon  an  express  condition  that  they  should  not  be  used  for  the  food 
of  man,  until  the  bad  walnuts  had  been  separated  from  the  good  oiies 
and  destroyed,  the  defendant  would  have  been  entitled  to  an  acquittal. 
Of  course,  I  do  not  mean  to  say  that  the  mere  fact  that  the  contract 
of  sale  was  in  accordance  with  notice  would  of  itself  l)e  conclusive 
as  a  defence;  for  the  issue  before  the  jury  upon  the  ])oint  now  under 
discossion  would  be,  not  whether  such  a  contract  was  in  fact  made,  but 
whether  the  alleged  criminal  intent  had  been  disproved  by  it  with  the 
other  evidence,  if  any.  I  (mly  say  that  the  contract  was  evidence 
material  to  the  issue,  and,  in  my  opinion,  the  Chairmaii  ^«j».  >9iTQ\\^ 
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in  refusing  to  leave  the  question  I  have  suggested,  and  which  was  in 
substance  that  which  the  learned  counsel  desired  should  be  left  to 
the  jury.  I  have  personally  entertained  a  doubt  during  the 
consideration  of  this  case,  when  articles  of  food  of  the  same 
character — e.g,^  oranges — some  portions  of  which  are  good  and  some 
bad  are  mixed  together,  but  the  bad  are  severable  from  the  good,  and 
are  not  in  such  proportion  to  the  good  as  to  make  the  whole  unfit 
for  human  food,  now  the  Sanitary  Inspector  and  the  justices  ought 
to  deal  with  them.  It  is  not  necessary,  however,  to  settle  that 
point  to  day.  I  turn  my  attention  now  to  the  offence  created  by  sub- 
section 3.  To  constitute  such  an  offence  it  must  be  shown — ^first,  that 
articles  liable  to  seizure  were  found  in  the  possession  of  a  person  who 
has  purchased  of  the  person  accused,  for  the  food  of  man ;  secondly, 
that  when  so  purchased  the  articles  were  in  such  a  condition  as  to  be 
liable  to  be  seized  and  condemned.  Put  shortly  and  in  order  of 
time,  it  amounts  to  this — that  the  articles  must  have  been  liable  to 
.seizure  when  sold  by  the  accused  to  his  purchaser ;  that  they  were 
bought  by  such  purchaser  for  the  food  of  man  ;  that  they  were  found 
in  such  purchaser's  possession ;  and,  when  so  found,  were  liable  to 
seizure.  Upon  the  tacts  stated  in  the  case  I  fail  to  see  any  evidence 
of  these  requirements  to  justify  the  conviction.  1.  I  think  it 
cannot  be  truly  said  that  tne  walnuts  were,  even  according  to  the 
ordinary  meaning  of  the  term,  ''  found  "  in  the  possession  of  Lyons  at 
all.  2.  Tbey  were  voluntarily  taken  by  Lyons  to  the  Sanitary 
Inspector  at  the  Vestry  Hall ;  the  inspector  simply  took  them  into 
his  possession  at  Lyons'  request.  Tbey  were  not,  therefore,  in  any 
sense  of  that  word,  "  seized "  by  the  inspector.  3.  They  were  not 
when  handed  by  Lyons  to  the  inspector  (even  if  that  could  be  called 
a  finding  and  seizure)  liable  to  be  seized  under  subsection  I.  They 
were  certainly  not  then  intended  for  the  food  of  man,  for  they  were 
handed  to  the  inspector  with  a  view  simply  to  their  destruction  as 
untit  for  food.  They  were  never,  whilst  in  Lyons' 'possession  either 
sold  or  exposed  for  sale,  or  deposited  in  any  place  for  the  purpose  of 
sale,  or  of  preparation  for  sale ;  and  if  upon  the  facts  disclosed  in 
the  case  Lyons  had  been  charged  before  the  magistrate  he  could  not 
have  been  lawfully  convicted  under  subsection  2.  That  the  walnuts 
were  purchased  by  Lyons  with  a  view  to  the  ultimate  sale  of  such  as 
were  good  could  not  be  denied,  but  his  intention  to  sell  for  human 
food  the  bad  with  the  good  is  inconsistent  with  his  conduct  in  not 
offering  any  for  sale,  but  voluntarily  handing  them  all  over  for 
destruction,  as  though  they  were  trade  refuse  (see  subsection  8  of 
section  47  and  section  33  of  the  same  Act).  The  absence  of  all  proof 
that  the  walnuts  were  found  or  were  liable  to  seizure  whilst  in  Lyons 
possession  would  alone  be  fatal  to  the  conviction ;  but  even  in  the 
defendant's  possession,  bad  as  they  for  the  most  part  were,  they  were 
not  seizable  for  condemnation,  even  in  his  warehouse  or  in  his  shop, 
nor  could  he  have  been  convicted,  if  he  could  prove  that  the  nuts  m 
their  unwholesome  condition  were  not  sold  or  offered  for  sale,  nor 
intended  for  the  food  of  man.  Proof  of  the  absence  of  such  intention 
the  defendant  was  undoubtedly  entitled  to  offer  to  the  jury.    His 
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conneiel  endeavoured  to  do  so.  The  evidence  so  offered  was,  in  my 
opinion,  very  material  to  that  issue,  and  I  think  the  Chairman 
wrongly  rejected  it*  I  am  also  of  opinion  that  the  direction  of  the 
Chainnan  to  the  jury  was  erroneous.  He  seems  to  have  forgotten 
that  to  satisfy  the  requirements  of  the  third  subsection,  essential  to 
a  conviction,  the  jurv  ought  to  have  been  asked  to  find  upon  the  fact« 
necessary  to  establish  not  merely  the  sale  by  the  defendant  to  Lyons, 
and  that  the  nuts  were  then  unfit  for  human  food,  but  that  they  were 
liable  to  seizure  under  subsection  1,  both  in  the  hands  of  the  defen- 
dant and  of  Lyons — ^that  liability  involving  those  most  important 
questions  of  the  intention  of  the  defendant  and  the  object  or  purpose 
for  which  the  nuts  were  sold  by  the  defendant  to  and  purchased  by 
Lyons.  I  do  not  agree  altogether  in  the  first  contention  of  the  defen- 
dant's counsel — viz.,  that  the  defendant  could  not  be  convicted  under 
subsection  3  unless  Lyons  could  be  convicted  of  an  offence  under 
subsection  2;  but  I  do  agree  that  Lyons  must  have  been  placed  in 
circumstances  which  would  render  him  liable  to  a  conviction,  unless 
be  could  establish  that  the  walnuts,  liad  they  been  seizable  when  in 
his  possession,  were  not  purchased  or  intended  by  him  for  the  food  of 
man.  The  circumstances  as  against  each  must  be  such  as  to  con- 
stitute a  primd  facie  case  against  each,  but  the  guilt  of  each  must 
depend  upon  whether  the  criminal  intention  existed — i,e,,  to  sell  for 
human  food.  One  might  be  able  to  disprove  the  existence  of  Huch 
intention,  the  other  might  not.      In  such  an  event  one  would  be 

C'^'y,  the  other  would  not.  So  that  the  .innocence  of  the  purchaser 
use  he  disproved  by  evidence  the  criminal  intention  would  not 
protect  the  vendor,  who  might  not  be  able  to  offer  such  evidence.  It 
IS  not,  however,  worth  while  to  further  notice  the  point  raised, 
because  no  primd  facie  evidence  of  any  offence  by  Lyons  was  offered ; 
and  the  defendant  is  entitled  to  an  acquittal  on  other  grounds.  I 
think  the  conviction  ought  to  be  quashed,  because,  on  the  admitted 
facts*  no  offence  under  subsection  3  could  be  established,  and  because, 
even  assuming  tL  primd  facie  case  the  Chairman  refused  to  put  before 
the  jury  evidence  tendered  material  for  the  defence,  and  misdirected 
the  jury  in  telling  them  what  would  constitute  guilt.  The  conviction 
must  be  quashed. 


GENERAL    NOTES. 


The  following  questions  have  been  raised  by  CoiTespondents : — 
Qu4ry,  In  a  provincial  town  of  a  population  of  7000  there  is  a 
Cottage  Hospital  containing  nine  beds.  All  the  important  surgical 
operations  of  the  town  are  performed  in  this  hospital.  In  the 
operating  room  is  a  sink,  the  contents  of  which  are  conveyed  by 
mne  feet  of  li  inch  lead  pipe,  to  discharge  over  a  cemented  eliamiel 
leading  to  a  giuley  trap ;  the  lead  pipe  is  not  trapped,  the  sink  is  not 
plusgra.  The  refuse  from  an  operation  is  thrown  down  this  sink, 
andthe  enquirer  thinks  that  the  pipe  must  be  coated  with  filth  and 
act  as  an  air  inlet,  and  thus  be  a  source  of  dana^r.  ^.  N.. 
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Answer,  There  can  be  little  doubt  that  it  is  unwise  to  adopt  the 
method  of  drainage  described  ;  it  would  be  preferable  to  hare  an  open 
channel  conveyed  a  little  distance  from  the  wall^  before  entering  a 
covered  drain,  so  that  every  particle  of  blood  or  other  debris  after 
each  operation  could  be  washed  away  with  water,  and  then  afterwards 
the  open  channel  disinfected.  At  the  same  time  it  is  also  perfectly 
clear  that  if  the  1^  inch  pipe  was  systematically  disinfected  with 
strong  disinfectant,  there  would  be  little  if  any  danger.  The  amount 
of  air  coming  through  such  a  pipe,  provided  the  operating  room  is 
otherwise  well  ventilated,  must  in  most  states  of  the  atmosphere 
be  small.  A.  W,  B. 


Query,  A  tenant  has  an  agreement  under  seal  for  four  years  for 
certain  premises,  and  there  is  a  covenant  that  he  will  pay  "all  rates, 
taxes,  assessments,  repairs,  and  outgoings,  whether  chargeable  to  the 
landlord  or  the  tenant,"  and  a  notice  has  been  served  by  the  Sanitary 
Authorities  to  reconstruct  the  drains.  Is  the  tenant  liable  under  his 
agreement.  P,  W.  T. 

Ansiver.  Under  the  common  law  the  tenant  is  primd  facie  liable 
for  the  repair  of  drains  and  sanitary  appliances.  But  under  the 
Sanitary  Acts  there  are  special  powers,  and  the  ^*  owner ^^  that  is,  the 
person  who  receives  the  rack  rent  is  liable  to  be  called  upon  by  a 
local  authority  to  do  any  work  of  a  structural  character  to  alxite 
nuisance.  The  writer  does  not  state  whether  the  house  in  question  is 
within  the  Metropolitan  area  or  not.  This,  however,  makes  but  little 
difference,  and  it  is  my  opinion  on  the  facts  stated  that  the  tenant 
holding  such  an  agreement  is  not  liable  to  reconstruct  the  drains.  If 
indeed  he  were  so,  it  would  be  unjust,  as  compelHng  a  person  who  has 
a  transitory  interest  to  do  something  amounting  to  a  permanent 
improvement.  A.  W.  B. 


Frozkn  Food. — A  sura  of  £30,000  was  recently  expended  in  rendering  the 
steamships  of  the  Canadian-Australian  line  (established  in  1893)  suitable  for 
the  conveyance  of  produce  in  a  frozen  or  chilled  condition,  and  this  fact  is 
giving  substantial  stimulus  to  commercial  enterprise  in  various  directions. 
One  syndicate  has  already  constructed  cold  storage  at  Victoria,  British 
Columbia,  and  another  has  erected  cold  storage  at  New  Westminster,  B  C, 
and  is  about  to  erect  similar  premises  at  Vancouver,  so  that  Canada  will  thus 
speedily  have  abundant  provision  for  dealing  with  frozen  meat  from  Aus- 
tralia. A  third  syndicate,  formed  in  London,  proposes  to  supply  both 
Australasian  and  British  markets  with  frozen  Canadian  salmon,  as  dis- 
tinguished from  the  familiar  tinned  variety.  The  tish  would  be  sent  to 
Sydney  from  British  Columbia  in  the  insulated  holds  of  the  Canadian-Aus- 
tralian steamers,  and  that  intended  for  Great  Britain  would  be  transhipped 
at  Sydney  to  the  P.  and  O.  or  Orient  liners,  and  thence  sent  direct  to 
London,  thus  travelling  a  total  distance  of  about  18,000  miles.  Trial  ship- 
ments of  about  ten  tons  each  of  frozen  salmon  have  been  forwarded  to 
Sydney  and  to  London.  Should  it  be  found  that  the  flavour  is  uninjured  by 
the  freezing  process  an  important  trade  will,  it  is  expected,  be  opened  up. 
Cold  storage  has  also  been  provided  at  Fiji,  which  will  shortly  be  receiving 
regular  supplies  of  frozen  mutton  from  Australia  in  exchange  for  her 


GENERAL    NOTES.  337 

supplies  of  sagar,  copra,  and  pines  and  other  fVaits.  Fiji  now  findR  herself, 
in  fact,  on  the  highway  of  the  world's  traffic,  and  so  important  are  the  com- 
mercial derelopments  being  brought  about  there  that  Sir  John  Thurston, 
the  Governor  of  Fiji  and  High  Commissioner  and  Consul-General  for  the 
Western  Pacific,  will  shortly  visit  London  for  the  purpose,  among  other 
things,  of  advancing  them  still  further.  It  is  also  proposed  to  erect  cold 
storage  at  Honolulu,  where,  already,  owing  to  the  new  line  of  steamships. 
an  important  trade  has  been  opened  up  in  bread  stuffs,  and  manufactured 
goods  sent  through  British  Columbia  fh)m  Pacific  coast  points  to  the 
Hawaiian  group. 

QuARANTiNB  STATIONS.— The  Brazilian  Minister  for  Foreign  Affairs  has 
informed  Her  Majesty's  Chnrgd  d' Affaires  at  Rio  de  Janeiro  that  Tama nd  are 
has  been  definitely  chosen  for  the  site  of  the  new  quarantine  station,  and 
that,  in  the  opinion  of  the  head  of  the  commission  charged  with  the  works, 
they  wUl  be  concluded  in  three  years.  Her  Majesty's  Charg^  d'Affaires  is 
pressing  on  the  Brazilian  Government  the  necessity  of  adopting  suitable 
provisional  measures  pending  the  completion  of  the  new  station. 

Sweating  Ironwork  in  Ships'  Fobkcastlbs.— For  some  yea»^8  my 
attention  has  been  drawn  to  a  great  nuisance  which  is  often  found  existing 
in  the  forecastles  and  other  berths  on  board  iron  steamships ;  it  is  one  of 
which  little  notice  seems  to  be  taken,  for  during  the  construction  of  a  vessel 
it  could  easily  be  remedied,  and  at  a  small  cost.  There  appears  to  be  more 
interest  taken  in  the  construction  of  the  hull,  and  matters  that  concern  the 
safety  of  the  ship,  than  in  the  comfort  of  Uiose  who  have  to  exist  in  the 
small  space  allotted  to  seamen.  In  doing  so  their  comfort  is  neglected  and 
unfortunately  the  owners  do  not  always  learn  the  cause  of  the  complaints  or 
of  the  Ul-health  of  the  men  in  their  employment.  Sometimes  the  masters  are 
afiaid  to  report  to  their  owners  defects  that  may  have  been  brought  to  their 
notice  by  the  crew.  The  ^* Nuisance^  to  which  I  desire  to  draw  especial 
attention  is  caused  in  many  instances  by  moisture  dripping  from  the  over- 
head ironwork  on  to  the  crews  berths,  and  by  the  near  situation  of  the  bertli 
to  the  vessels  rides,  there  being  no  protection  from  the  moisture.  The  result 
of  the  condensation  is  that  the  berths  are  wet  and  unfit  to  be  occupied,  and 
the  seamen  are  deprived  of  sufficient  rest,  and  frequently  contract  colds  and 
chest  afl^ections.  I  have  had  forecastles  that  were  damp  and  dirty  placed  in 
a  haldtable  condition  without  having  to  serve  the  usual  Statutory  Notice,  for 
slioald  any  master  fail  to  comply  with  our  requirements  upon  the  certificate 
of  the  Port  Medical  Officers  of  Health,  an  order  would  be  obtained  as  in  the 
case  of  a  damp  house,  so  that  the  berths  could  not  be  occupied  until  they  had 
been  declared  fit  for  habitation  by  the  Port  Medical  Officer  of  Health.  There 
are  Ttrious  methods  in  which  the  crews  of  vessels  can  be  protected  from 
eiposnre  to  damp  ironwork,  viz : — 

1.  By  sheathing  tlie  inside  ironwork  with  wood. 

2.  By  painting  and  covering  the  inm  with  fine  cork  dust  whilst  the  paint 

is  wet;  this  should  be  covered  with  a  solution  of  limewash  and  glue- 
size  mixed. 

3.  By  laying  a  planked  deck  on  top  of  the  iron  deck,  and  providing 

efiSdent  through  ventilation. 

By  these  means  many  of  the  forecastles  now  in  use  could  be  made 
healthier  at  a  small  cost,  and  would  rid  our  seamen  of  the  nuisance  caused  by 
the  condensation  upon  in)nwork  in  their  beiths.  W.  H.  C. 

We  have  received  from  Dr.  L.  Palazzo  an  account  of  a  meteorological 
station  recently  attached  to  the  laboratories  of  the  Public  Health  Department 
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in  Rom&  The  authorities,  recognising  the  important  connection  between 
various  diseases  and  atmospheric  conditions,  have  provided  the  station  with 
a  full  set  of  instruments,  and  intend  to  instruct  students  belonging  to  the 
school  annexed  to  the  laboratories  in  their  use,  and  to  include,  among  other 
studies,  a  short  course  of  meteorology  as  applied  to  hygiene.  The  results  of 
the  observations  will  be  regularly  published  in  a  special  bulletin,  with  a  view 
to  determining  more  particularly  the  medico-climatology  of  that  city.— 
Nature,  June  20th,  1895. 


MEETINGS  HELD  APRIL  TO  JUNE,  1895. 


Sessional  Meetings. 

A  meeting  was  held  on  April  3rd,  at  8  p.m.,  when  a  discussion  was 
opened  by  John  F.  J.  Sykes,  D.Sc,  M.D.,  and  "W.  Nisbet  Blair, 
Assoc.M.Inst.C.E.,  on  "  Combined  Drainage  from  the  point  of  view 
of  Health,  Construction,  Administration,  and  Law;"  Professor  A. 
Wynter  Blyth  in  the  Chair.  About  200  Members,  Associates,  and 
Visitors  attended.     (See  page  274.) 

Lectures  and  Demonstrations  to  Sanitary  Officers. 

A  course  of  12  Lectures  was  given  at  the  Technical  Schools, 
Norwich,  in  conjunction  with  the  Norfolk  County  Council,  and  the 
Technical  Educational  Committee,  Norwich,  commencing  March  30th 
and  ending  June  29th.  30  Students  entered  their  names  for  this 
course. 

Examinations. 

Examinations  for  Inspectors  of  Nuisances, — These  were  lield  in  the 
following  towns  : 

Southampton,  April  5th  and  6th.  10  candidates  presented  them- 
selves, and  9  were  certified  to  be  competent  as  regards  their  sanitary 
knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances.  Dr. 
A.  W.  Harris,  the  Medical  Officer  of  Health,  attended  as  a  visitor. 

London,  May  3rd  and  4th.  161  candidates  presented  themselves, 
and  93  were  certified  to  be  competent  as  regards  their  sanitary 
knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances. 

Leicester,  June  14th  and  15th.  20  candidates  presented  them- 
selves, and  12  were  certified  to  be  competent  as  regards  their 
sanitary  knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances. 
Dr.  J.  Priestley,  the  Medical  Officer  of  Health,  attended  as  a  Visitor. 

Examinations  in  Practical  Sanitary  Science, — London,  May  3rd  and 
4th.  At  the  first  examination  18  candidates  presented  themselves, 
and  9  candidates  were  granted  certificates  in  practical  sanitary 
science.  A  second  Examination  has  been  arranged  in  December 
(particulars  of  this  Examination  are  given  in  the  advertisements). 
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FORTHCOMING  MEETINGS. 
Calendar,  June  to  October,  1895. 

Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each 

Month,  except  August  and  September. 

Finance  Committee Second  Wednesday. 

Exhibition  Committee First  Tuesday. 

Congress  and  Editing  Committee     .         .         .  Second  Monday. 

Education  Committee Third  Monday. 

Museum  and  Library  Committee      .  Fourth  Monday. 


JULY. 
13  F.  1  ExamiDation    for   Sanitary    In- 
13  8./     spectOTs,  Huddersfield. 

19  F.  1  ExaminatioDS  for   Sanitary  In- 

20  8./     spectors,  Norwich. 

do  T.  Reception  at  the  Parkes  Museum 
during  the  meeting  of  the 
British  Medical  Association. 
Tea,  4.30  p.m. ;  followed  by 
discussion  on  Public  Health. 

31  W.  Ditto. 

AUGUST. 

1  Th.  Reception  at  the  Parkes  Museum 

during  the  meeting  of  the 
British  Medical  Association. 
Tea,  4.30.  p.m. ;  followed  by 
discussion  on  Pollution  of 
Streams. 

2  F.    Ditto,  discussion   on   the   Bac- 

terial Purification  of  Water. 

SEPTEMBER. 

3  T.  \  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Elementary  Bac- 
teriology, by  R.  J.  Hewlett,  m.d., 

MJLC.8. 

6  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m«  Elementary  Physics 
and  Chemistry.  L  (Mechanical 
Physics),  by  J.  Castell-Evans, 

FXO. 

lU  T.  Ditto.  II.  (Natural  Forces),  by 
J.  Oastell-Evans,  f.i.c. 

13  F.  Ditto.  III.  (The  Atmosphere, 
its  Physical  Properties),  by  J. 
OMt«U-BTanf,  f.i.c. 


17  T.    Lecture  to  Sanitary  Officers.  Lon- 
don, 8  p.m.    IV.  (Water),  by  J. 

Castell-Evans,  f.i.c. 
20  P.    Ditto.  V.  (The  Chemistry  of  Fuel 

and  Combustion),  by  J.  Castell- 
Evans,  F.I.C. 

24  T.    Ditto.   VI.  (Sanitary  Chemistry). 

by  J.  Castell-Evans.  p.i.c. 

25  W.  In8X)ection  and  Demonstration  in 

the  Parish  of  St  Oeorge's,  Han- 
over Square. 

26  Th.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Ventilation,  Warm- 
ing and  Lighting,  by  Louis 
Parkes,  m.d.,  d.p.h. 

OCTOBER. 

1  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Sanitary  Law : 
English,  Scx)tch  and  Irish;  Ge- 
neral Enactments  Public  Health 
Act,  1875,  Model  By-Laws,  &c., 
by  Her.Manley,M.A.,  m.b.,  d.p.h. 

2  W.  Inspection  and  Demonstration  at 

Stoneyard  and  Disinfecting  Sta- 
tion, Mar^'lebone,  3  p.m. 

4  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  The  Law  relating 
to  the  Supervision  of  Food  Sup- 
ply, by  A.  Wynter  Blyth,  m.u.c.s. 

5  S.    Inspection  and  Demonstration  at 

8  T.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Sanitary  Laws  and 
Regulations  governing  the  Me- 
trojwlis,  by  A.  Wynter  Blyth, 
M.a.G.a, 
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9  W.  Inspection  and  Demonstration  of 
Casual  Wards  and  Disinfecting 
Station,  Chelsea. 

11  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Objects  &  Methods 
of  Inspection,  by  J.  F.  J.  Sykes, 

D.SC,  M.D. 

12  S.    Inspection  and  Demonstration  at 

Southwark  and  Vauzhall  Water- 
works, Hampton,  3  p.m. 

15  T.   Lecture  to  Sanitary  Officers,  Lon- 

don, 8p.m.  Nature  of  Nuisances, 
including  Nuisances  the  abate- 
ment of  which  is  difficult,  by 
Arthur  Newsholme,  m.d.,  d.p.h. 

16  W.  Inspection  and  Demonstration  at 

the  Disinfection  Station,  &c.,  at 
St.  Pancras,  at  3  p.m. 
18  F.    Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.    Trade  Nuisances, 
by  Prof.  A  Bostock  Hill,  m.d., 

D.P.H.,  F.I.C. 


19  8.    Inspection  and  Demonstration  tt 
Knacker's  Taid,  WhitediapeL 

22  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, Water  Supply,  Drinking 
Water,  Pollution  of  Water,  by 
Prof.  W.  H.  Corfleld,  M.A.,  iu>. 

23  W.  Inspection  and  Demonstratum  at 

the  East  London  Soap  Works, 
at  3  p.m. 

25  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Diseases  of  Animals 
in  relation  to  Meat  Supply; 
Characteristics  of  Vegetables, 
Fish,  &C.,  unfit  for  food,  by 
Alfred  Hill,  ii J>.,  F.B.&B. 

26  S.    Inspection    and   Demonstration 

at  Bichmond  Main  Sewerage 
Works,  Mortlake,  3  pjn. 
29  T.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Infectious  Diseases 
and  Methods  of  Disinfection,  by 
Edward  C.  Seaton,  m.d.,  Fjft.CJP. 


Receptions   during   the  Meeting  of  The   British 
Medical  Association  in  London. 

The  Council  of  the  Institute  have  arranged  to  receive  at  the  Parkes 
Museum  those  members  of  the  British  Medical  Association  and 
International  Geographical  Congress  who  are  interested  in  the 
Public  Health. 

Receptions  will  be  held  each  afternoon  during  the  meeting.  Tea 
at  4.30  p.m.,  followed  by  discussions. 

The  Subjects  proposed  are  : — 
July  30.    The  Health  of  London. 

Geographical  Distribution  of  Disease. 
Pollution  of  Streams. 


„    31. 
Aug.    1. 


Introduced  by  George  Beid,  M.D.,  D.P.H.,  m.ch.  Staf- 
fordshire County  Council. 

„      2.     The  Bacterial  Purification  of  "Water. 

Introduced  by  Prof.  Percy  Frankland,  f.b.8. 

These  Receptions  will  be  open  to  Members  and  Associates  of  The 
Sanitary  Institute. 

Purther  particulars  can  be  obtained  at  the  Office  of  the  Institute. 
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HON.  FELLOWS,  FELLOWS,  MEMBERS,  AND 

ASSOCIATES  ELECTED. 

From  April  to  June,  1895,  inclusive. 

HONORiEY  FELLOWS. 

1895.  May.     Cebezo,  Dr.  Angel  de  Larra  y,   Costanilla  de  los 

Anffdes  8,  Madrid. 

1895.  May.  Pacheco,  Dr.  Modesto  Martinez  y  Gutherez,  Pre- 
sident, Spanish  Society  of  Hygiene,  Madrid. 

1895.  May.     Faria,   Don   Pedro   G-arcia,  Ingeniero  Jefe,  Obras 

Publicas  Municipales,  Barcelona. 

1895.  May.     Kitasato,  Dr.  Med,  ToJcio,  Japan, 

FELLOW  (Fellow  San.  Inbt.) 

1895.  May.     Babwisb,  Sidney,  m.d.  d.p.h.  Cantab.,  40,  St,  Mary^s 

Gate,  Derby. 

MEMBEES  (Mem.  San.  Inst.) 

*  PftBBed  Examination  in  Practical  Sanitary  Science, 
t  Pataed  Examination  as  Inspector  of  Nuisances, 
t  Passed  Examination  as  Local  Surveyor. 

1895.  Apr.  tBLAKE,  Henry  Kvnastou,  Engineei's^  Office,  Guild- 
hall, E,C, 

1895.  June.  JBbown,  Eeginald,  l\ihlic  Buildings  (District  Council 

Offices),  tkiling,  W, 

1895.  Apr.      CJooPEB,  Dossabhoy  Nowrojee,  d.p.h.  45,  Ampthill 

Square,  N,  W. 

1895.  June.*iDAViE8,  Thomas,  79,  Walthall  Street,  Crewe, 

1895.  Apr.      Dhurandhar,    Krishnamo    Vishwanath,    Medical 

Officer  and  Sanitary  Commissioner,  Baroda,  Bom- 
bay Presidency,  India, 

1895.  June.*tEvAN8,  Ernest  Arthur,  13,  Jeffreys  Road,  Clapham. 

1895.  June.  ♦Fearon,  Thomas  Laurence,   27,   Guildhall  Street, 

Folkestone. 

1895.  June.  ♦Gruggbn,    Eeginald    M.,    a.r.i.b.a.,    37,    Spring 

Gardens,  S.  W. 

1895.  June.     McGee,  John  Henry,  m.b.,  b.ch.,  i).p.h.  (Cora  Linn, 

Brighton,  Victoria,  Australia),  4,  Caroline  Street, 
Bedford  Square,  W,C. 

1895.  June.  *McKiLLOT,Johii,d6,JIaldon ltd,,  Wandsworth, S,W. 

1895.  June.  *Millbb,  George,  93,  Gloucester  Road,  South  Ken- 
sington, S,  W, 

1895.  Apr.      Morton,    Edward    Handfield,    f.o.s.,    Compayne 

Mansions,  South  Hampstead,  N,  W, 

1895.  June.  *Putteniiam,  Henry,  15,  Burton  Road,  Brondesbury. 

1895.  Apr.      Shacklbton,  Charles  William,  Engineer  and  Sur^ 

veyor,  CoseUy  District  Council,  Bilston, 
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1895.  Apr.    tWALJ)RAM,  Eobert  Edward,  6,  Manor  Uoad^  LeyUm^ 

Essex, 

1896.  June.  ♦Weeks,  George,  Junr.,  High  Street^  Bromley^  Kent. 
1896.  June.     Wintbb,   Wallis    John,   Surveyor  (Rural   Dittriel 

Council,  Bromley),  Sidcup,  Kent. 

ASSOCIATES  (Assoc.  San.  Inst.) 

}  Passed  Ezatsiiuition  at  Inspector  of  Nuisances. 

1895.  June.  JBacon,  Charles  Thomas,  7,  Charteris  Boad,  Kilbumj 

1895.  May.  JBabbett,  Fred,  Famhill,  Kildwick^  KeighUy. 
1895.  May.  JBebby,  Robert,  27,  Above  Bar,  Southampton. 
1895.  June.  +Bbown,  Robert  Edward,  5,  Chenies  Place,  Pancrat 

Road,  N.  W. 
1895.  June.  iBuTCHEB,  Frederick  Edward,  7,  Rutland  Terraee, 

Schuckhurgh  Road,  Catford,  S.E. 
1895.  June.  JCampion,    Thomas   Benjamin,    41,    Caird    Street, 

Queen's  Park  EstaU,  W, 
1895.  June.  JCabteb,  George  Henry,  65,  Torriano  Avenue,  N.  W. 
1895.  May.   JChowins,  William  Henry,  Cooper  Street,  Bideford, 

Devon. 
1895.  Apr.    tCoBHAM,  George  William,  r.s.i.,  1^3  Edwin  St., 

Orave^end,  Kent, 
1895.  May.      Davidson,  Thomas,   Urban  District   Council,   Wil- 
ling/ion Quay,  Norihumbei'land, 
1895.  May.   tl^o^Gi^AS,   William,    Olanton   R.S,0.,  Norihumber- 

land. 
1895.  June.  JEtans,  Miss  Edith  Mary,  South  Road,  The  Park, 

Nottingham. 
1895.  Apr.     tE VANS,  Henry,  SS,  Plassey  Street,  Penarth,  Cardiff. 
1895.  June.  JFlowebdew,  William,  30,  Ashbrooh  Road,   Upper 

Holloway,  N. 
1895.  May.    jFoxcboft,  Thomas  Armitstead,  Rock  House,  Settle, 

Yorkshire. 
1895.  June.  tGBEBN,  George,  1,  Grafton  Road,  East  Acton,  W. 
1895.  Apr.    tHiLL,  William  Krebs,  17,  Aigburth  Road,  Orassen- 

dale,  Liverpool. 
1895.  June.  tHurcHiNOS,  Albert,  36,  Bai*nwell  Road,  Water  Lane, 

Brixton. 
1895.  June.  JKeaslet,  James,  25,  Glovers  Road,  Reigate. 
1895.  June.  tKEOGii,  Miss  Nellie  M.,  36,  Esnxonde  Road,  Chi^ 

vuick,  W. 
1895.  Apr.    tLowE,  Miss  Eugenie  Albanus,  Mildmay,  Blackhume 

Place,  Liverpool. 
1895.  June.  JLucas,  Arthur,  158,  High  Road,  Streatham,  S.W. 
1895.  May.   JMacMillen,    John  Robert,  The  Cottage,  Earsdon, 

Northumberland. 
1895.  June.  JMabtin,  Harry,  21,  Francis  Road,  Acocks  Orem, 

Birminf/ham . 
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1895.  June.  JMathbwb,  Charles  Collard,  10,  Werrington  Street^ 

Oakley  Square,  N.  W. 

1896.  June.  JNoBTOir,  Thomas  Henry,  48,  Elizabeth  Eoad,  Upton 

Park^  Essex, 
1895.  May.  JPilb,  Joseph   Thomas,   28,  HUlfield  Road,    West 

Hampstead, 
1895.  June.  tPoPB,  Arthur    J.,    Glenroy,  Selsdon   Eoad^    West 

Norwood. 
1895.  May.   JPobtbb,  John,  68,  High  Street,  Perth. 
1895.  June.  4:Baykeb,  Frederick  John,  60,  Manor  Park  Boad, 

Manor  Park,  Essex. 
1895.  June.  +Ebdston,  Frank,  Landseer  House,  Woodlands  Park 

Road,  West  Green,  Tottenham. 
1895.  June.  JBedstoit,  Walter,  Landseer  House,  Woodlands  Park 

Road,  West  Ghreen,  Tottenham. 
1895.  June.  t^iOABDO,    Miss    Ellen    Gertrude,    25,    Cleveland 

Square,  Hyde  Park,  W. 
1895.  Apr.      EowLAND,  Thomas,  Borough  Surveyor,  Stratford-on- 

Avon. 
1895.  May.   JSoott,  James  "William,  23,  Jane  Street,  Workington, 

Cumberland, 
1895.  June.  {Stkes,  Joseph  Bobson,  QQ,  Oilmour  Street,  Thomahy- 

on-Tees. 
1895.  June.  JThompson,  James  G.,  77,   Clemence  Street,  Lime- 
house,  E. 
1895.  June.  $TootiOOD,   William  Thomas,   21,    Vicarage    Road, 

Croydon. 
1895.  May.   JTbibb,  F.  C,  Borough  Offices,  Tun's  GaU,  Guildford. 
1895.  May.   JWhitakbb,  Walter  H.,  F.  M.  C.  A.,  Bath. 
1895.  June.  JWhitb,  George,  389,  Harrow  Road,  Paddington,  W. 
1895.  Apr.    J  Wood,  Harry,  7,  Station  Road,  Walthamstow,  Essex. 
1895.  MjEiy.    JWOBMALD,   John,    Riding    Head,    Luddenden,   vid 

Manchester. 
1895.  Apr.      YouKG,  Arthur,  c/o  Messrs.  Jennings,  Palace  Wharf, 

Lambeth,  S.E. 
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SIB  GEOEGE  BUCHANAN. 

Sib  George  Buchanan  was  born  in  Myddleton  Square  in 
1881 ;  he  was  educated  at  University  College,  London.  His 
career  as  a  student  was  most  distinguished,  and  he  received 
numerous  scholarships  and  prizes.  lie  took  his  degree  as 
M.D.  (Lond.)  in  1856,  and  appears  to  liave  been  imme- 
diately appointed  Medical  Officer  of  Health  for  St.  Giles', 
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in  which  district  he  did  notable  work,  and  utilised  as  mach 
as  possible  the  then  somewhat  scanty  powers  possessed  by 
sanitary  officers.  He  also  obtained  the  appointment  of  Phy- 
sician to  the  London  Fever  Hospital,  and  made  several 
excellent  investigations  of  various  forms  of  fever.  In  1861 
his  services  were  utilised  by  the  Privy  Council  in  an  enquiry 
into  the  working  of  the  Vaccination  Acts,  and  subsequently 
in  1865  as  to  the  prevalence  of  typhus  in  the  North  during 
the  cotton  famine ;  he  undertook  tne  important  enquiry  as  to 
how  far  good  drainage  and  water  supply  had  improved  health, 
and  for  this  purpose  collected  facts  by  personal  enquiry  from 
twenty-five  towns.  He  proved  so  conclusively  that  the 
application  of  sanitary  principles  on  a  large  scale  to  Urban 
populations  resulted  in  a  decrease  in  disease  generally  and 
an  improvement  in  the  public  health,  that  to  nis  report  on 
this  subject  may  be  traced  the  impetus  given  to  sanitary 
legislation.  He  also  showed  for  the  first  time  that  dampness 
of  habitation  had  some  intimate  connection  with  the  local 
incidence  of  tubercular  disease,  a  fact  accentuated  by  the 
subsequent  observations  of  other  observers.  In  1869  Dr. 
Buchanan  was  appointed  a  permanent  Inspector  under  the 
Privy  Council;  in  1871  he  was  transferred  to  the  Local 
Government  Board  as  Assistant  Medical  Officer;  and  in 
1879  he  was  appointed  Chief  Officer. 

Dr.  Buchanan  was  knighted  on  his  retirement  in  1892 ; 
he  retired  because  he  was  sufifering  from  ill-health,  and 
required  rest  from  official  duties.  At  this  period,  however, 
Lord  Basing  died,  and  Sir  George  Buchanan  was  pressed  to 
take  the  Chairmanship  of  the  Royal  Commission  on  Tuber- 
culosis, the  report  of  which  has  been  recently  published.  It 
was  probably  unwise  at  so  critical  a  period  to  have  under- 
gone the  fatigue  and  responsibility  that  such  an  office  neces- 
sarily entailed.  Directly  the  labours  of  the  Commission 
were  brought  to  a  close,  he  submitted  to  an  operation  which 
had  been  for  some  time  necessary,  and  although  the  opera- 
tion appeared  at  first  successful,  Sir  George  was  seized  with 
a  sudden  faintness  on  May  5th  and  suddenly  died. 

Few  in  the  Public  Health  Service  have  had  so  long  and 
so  honourable  a  career.  His  death  is  a  distinct  loss  to  the 
Nation. 

In  the  Parkes  Museum  he  took  much  interest,  and  was  a 
Vice-President  up  to  the  time  of  its  amalgamation  with  The 
Sanitaiy  Institute. 

He  will  be  remembered  by  all  Medical  Officers  of  Health 
who  came  into  contact  with  him  as  a  most  courteous 
friend  and  colleague,  ever  ready  to  assist  with  sympathy  or 
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active  help  in  any  difficulty.  He  was  a  clear  and  even 
brilliant  writer,  and  his  facts  were  always  reliable.  It  is 
much  to  be  regretted  that  such  long  services  were  so  scantily 
rewarded ;  a  knighthood  and  a  scanty  pension  was  all  that 
the  Gt)vemment  had  to  offer.  The  high  price  paid  for  mere 
political  services,  and  the  indifference  with  which  the  most 
splendid  achievements  of  the  pioneers  in  the  cause  of  Pre- 
ventive Medicine  are  regarded,  is  a  subject  that  calls  for 
animadversion. 

A.  Wynter  Blyth. 


CHARLES   HENEY   PAEKES. 

Charles  Henry  Parkes  was  bom  in  the  year  18 If). 
He  was  educated  at  Christ's  Hospital,  with  his  brother  the 
late  Dr.  Edmund  Parkes,  P\R.S.,  Professor  of  Militar}' 
Hygiene  at  the  Army  Medical  School,  Netley.  In  the  year 
1830  he  entered  the  Election  Office  in  the  House  of  Com- 
mons, and  when  in  1834  the  Houses  of  Parliament  were 
destroyed  by  fire  he  joined  the  firm  of  Dyson  &  Co.,  Parlia- 
mentajry  Agents.  Shortly  afterwards  he  became  a  partner 
in  the  nrm,  and  took  an  active  part  in  prei)aring  and  bringing 
before  Parliament  many  of  the  various  schemes  which  now 
form  part  of  the  existing  railway  system  of  the  country. 
He  retired  from  business  in  the  year  1868  owing  to  in- 
different health,  but  shortly  afterwards  joined  the  Board  of 
the  Great  Eastern  Railway  Company.  After  serving  for 
one  year  as  Deputy  Chairman,  he  became  Chairman  of  the 
Company  in  1874,  an  office  which  he  continued  to  hold 
until  the  year  1893,  when  owing  to  advancing  years  he 
retired.  Mr.  Parkes  died  on  May  the  9th,  having  survived 
his  wife  three  years.  He  leaves  five  sons  and  two  daughters, 
Dr.  Louis  Parkes,  Medical  Officer  of  Health  for  Cnelsea, 
being  the  third  surviving  son.  The  funeral  took  place  at 
Weybridge  Cemetery  on  May  the  14th,  Mr.  Parkes  having 
been  a  resident  at  Weybridge  during  the  past  2t>  years. 

Mr.  Parkes  was  a  v  ice-President  of  the  Parkes  Museum 
(which  was  established  as  a  memorial  of  his  brother),  and 
after  its  incorporation  with  The  Sanitary  Institute  of  Great 
Britain,  became  a  Fellow^  of  the  new  body.  The  Sanitary 
Institute,  and  during  his  lifetime  contributed  largely  to  both 
bodies. 

G.  J,  Sx^o^^» 
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EXHIBITS  ADDED  TO  THE  MUSEUM. 

JANUARY— JUNE,  1895. 

DIVISION   A. 

Science  in  Eblation  to  Hygiene. 

Glass  Model  for  demonstrating  the  air  permealnlity  of  SoiL 

Purchoied. 

Apparatus  for  demonstrating  the  quantity  of  water  absorbed  by 
bricks  or  other  building  materials.  Purehated, 

Calculator.     *'  The  Gem.''  Purchatfd. 

Calculating  Slide  Bule,  Fuller  s  Patent,  for  the  use  of  Architects 
and  Actuaries.  A,  Newsholme,  M,D. 

DIVISION   B. 
Hygiene  of  Special  Classes,  Tbades,  and  Professions. 
India  Bubber  Pad  for  Carriage  Steps. 

Presented  by  the  Birmimjiiam  India  Rubber  Co,j  Manufacturers, 

DIVISION  C. 

CONSTEUCTION   AND   SaNITARY   APPARATUS. 

Wire  Wove  Semi-Transparent  Boofing  Materials. 

The  Wire  Wove  Roofing  Company,  Manufacturers, 

Folding  Partition  (Working  Model)  for  dividing  Schools,   Public 

Buildings,  &c.  Presented  by  Peace  6f  Norquoy,  Manufacturers, 

Bib  Valve  (Section),  with  arrangement  for  Stopping  Water  Supply 

when  under  repair.         Presented  by  J.  Stone  4'  Son,  Manufacturers, 

Filter  (Full  scale  Model  in  Section).' 

Presented  by  the  Grand  Junction  Water  Works  Company, 
Lavatory,  "  ModiTn,'*  with  at^'essible  overflow. 

Prtsenied  by  Shaiiks  4'  ^o,.  Manufacturers. 
Lavatory,  "  Instanter,"  for  use  in  Schools. 

Presented  by  Shanl's  ^'  Co.,  Manufacturers. 
Portable  Tiu'kish  and  Shower  Bath. 

Presented  by  Rev,  W.  S.  Walford,  Inventor. 
Pnemnatic  Eegulator  for  after  fLwsh  of  Valve   Closet  (Working 
Model).  Presented  by  J,  Tylor  ij*  Sons,  Manufacturers. 

Column  Closet,  lipped  as  Urinal. 

Presenti'd  by  J,  Tylor  cj*  Sons,  Manufacturers. 
Earth  Closet  (Model).  Presented  by  G.  V.  Poore,  MJ). 

Fmigus.     Specimen  taken  from  a  0  in.  drain. 

Presented  by  J.  E,  Rugg. 

Electric  Apparatus,    including    Radiator,    Hot    Plate,  and    other 

Domestic  Appliances.  Crompton  4'  Co,,  Manufacturers. 

*•  Enable  "  Joint  for  joining  liead  to  Earthenware,  fixed  to  a  P  Trap. 

Presented  by  Thos,  Robinson^  Inventor. 
Air  Valve  (Drawing  of  Section).     Bateman  &  Moore's  Patent  for 
Automatically  relieving  the  pressure  of  Air  in  Water  Mains. 

Prt^sentid  bij  Guest  cj*  Chrimes,  Manufactnrers. 
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Pressure  Bedudng  Valve  (Sectional  Drawing)  for  Water  Mains. 

Presented  by  Guest  Sf  Chrimes,  Manufacturer's. 
Gas  Governor  (Sectional  Drawing)  for  Gas  Mains. 

Presented  by  Guest  ^*  Chrimes,  Manufacturers. 

DIVISION  D. 

Febsonal  and  Domestic  Htoienb. 

Pasteur  Grenn  Filter  (Model),  with  Glass  Cylinder  fitted  for  pressure 
with  one  Candle  or  Bougie. 

Presented  by  J,  Defries  ^'  Sons,  Manufacturers. 
Lantern  Slides.    A  collection  of  250  slides,  illustrating  Bacteriology, 
Physics,   Meteorology,   Physiology,    Drainage  and   Sanitary   Ap- 
pliances, Parasites.     These  slides  can  be  borrowed  by  Members 
and  Associates  of  the  Institute  for  lecture  purposes.         Purchased. 
Mnseam  Cases.     Appliances  and  various  exhibits. 

Presented  by  the  Executors  of  the  late  T.  Ttvining,  of  TivicJcenham. 
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"  Academies  J^ 

ACADEMIES  (Amebican). 

Philadelphia.      College  of  Physicians.     Transactions,  Third  Series 
Vol.  XVI.     287  pp.,  8vo.     Philadelphia,  1894.  The  Colhge. 

ACADEMIES  (Bbitish). 

London.     Tlie  Institution  of  Civil  Ewjineers,    Speeches  at  the  Annual 
Dinner,  March  27th,  1895.    27  pp.,  8vo.     London,  1895. 

The  Institution  of  Civil  Enfflneers,     Minutes  of  Proceedings, 

Vol.  CXX.,  1894-95,  Part  IL     498  pp.,  8vo.     London,  1895. 

The  Institution. 
Boyal  Institution  of  Great  Britain.     Proceedings,  Vol.  XIV., 


Part  II.,  No.  88.     235  pp.,  8vo.     London,  1895.     The  Institution. 
Society  of  Chemical  Industry.     Journal,  Vol.  XIII.,  for  the 


year  1894.  llie  Society. 

Society   of  Engineers.     Transactions  for  1894  and  General 


Index,  1857  to  1894.     289  pp.,  8vo.     London,  1895. 

The  Society. 
The  Sanitary  Inspectors'  Association.     Report  of  the  Extra- 


ordinary General  Meeting  and  the  Ordinary  Monthly  Meeting, 
April  6th,  1895,  together  with  a  paper  on  "  Some  reasons  why 
Solitary  Inspectors  do  not  occupy  their  statutory  position,''  by 
W.  H.  Grigg.     136  pp.,  8vo.     London,  1895.         Tlxe  A»8owvV\<m. 
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LondoiL  The  Sanitary  Inspedord  Association,  Beport  of  the  Prooeedr 
iDg8  and  Speeches  at  the  Twelfth  Annual  Dinner,  February  2nd, 
1895.     34  pp.,  8vo.     London,  1895.  The  Auodatwm. 

' The  Sanitary  Inspectors^  Association.     The  Position  of  a 

Sanitary  Inspector,  by  W.  Wilkinson,  and  Eeport  of  the  Ordinaiy 
Monthly  Meeting,  March  2nd,  1895,  28  pp.,  8vo.  London, 
1895.  The  Asaociaium. 

LiveipooL  Sanitary  Inspestors'  Association^  North  Western  Distriei, 
Eighth  Annual  Beport,  1894.     19  pp.,  8vo.     Liveroool,  1895. 

The  Association. 

ACADEMIES  (CoimKBKTAL). 

Boma,  B.  Universita  di.  Anualli  dell'  Istituto  d'lgiene  spefimen- 
tale  della.  Vol.  IV.  (Nuova  Series),  Fasc.  IL,  116  pp.,  Svo., 
Ditto,  Fasc.  UL,  118  pp.,  Svo.    Boma,  1894.  The  InetiiuU. 


Albrecht,  Dr,  H,  Handbuch  der  Praktischen  Gewerbehygiene. 
560  pp.,  8vo.     Berlin,  1894.  PwrchoMsd. 

Alexander,  Frederick  William,  Beport  to  the  Sanitary  Committee 
(Board  of  Works,  Poplar  District)  on  the  cause  of  Diphtheria,  its 
suggested  relation  to  the  Main  Drainage  of  London.  21  pp.,  8?o. 
London,  1894.  The  Auihor, 

BemayB,  Albert  J,  Household  Chemistry  or  rudiments  of  the 
Science  applied  to  everyday  life.     384  pp.,  Svo.     London,   1886. 

W.  Hudson. 

Board  of  Agriculture.  Agricultural  Betums  for  Great  Britab, 
showing  the  acreage  and  produce  of  crops,  prices  of  com,  and 
number  of  live  stock,  together  with  summaries  of  Agricultural 
Statistics  for  the  Uuited  Kingdom,  British  possessions  and  foreign 
countries,  1894.     312  pp.,  Svo.     London,  1895.  The  Board, 

Booth,  Charles.  Condition  and  occupations  of  the  people  of  the 
Tower  Hamlets,  1886-87.     69  pp.,  Svo.     London,  1887. 

W,  Hudson. 

Boulnois,  H.  Percy.  The  Construction  of  Carriageways  and  Foot- 
ways.    143  pp.,  Svo.     Loudon,  1895.  The  Publishers. 

Boyd,  It.  W.  The  A  B  C  of  a  Healthy  House :  being  hints  to  house- 
holders according  with  the  rules  of  H.M.  Office  of  Works  for 
buildings  under  their  control.   46  pp.,  Svo.   London.    The  Author. 

Brown,  William.  Chemical  Sanitation.  17  pp.,  16mo.  Beprint 
from  the  Surveyor,  St,  Brides  Press. 

Burton,  W.  K,  The  Water  Supply  of  Towns  and  the  construction 
of  Waterworks,  to  which  is  appended  a  paper  on  the  effects  of 
Earthquakes  on  Waterworks.     304  pp.  Svo.     London,  1894. 

The  Auihor. 

Clyde,  Biver.  Beport  of  Sir  John  Hawkshaw,  the  Conunissioner 
appointed  to  inquire  as  to  the  purification  of  the  Biver  Clyde, 
together  with  appendix  and  minutes  of  evidence.  64  pp.,  f.cap. 
Edinburgh,  1876.  Mrs.  Ttmley, 

Defiles,  Wolf.  On  the  Theory  and  Practice  of  Disinfection  by  heat. 
1 9  pp.,  Svo.    London,  1895.  The  Auihor. 
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Flower,  CapU  L,  A  Precis  of  the  Eeport  of  a  Committee  appointed 
bj  the  Preflident  of  the  Local  GoYemment  Board,  to  enquire  into 
the  several  modes  of  treating  To^^n  Sewage  with  notes  thereon, 
31  pp^  8vo.    London,  1877.  Mrs.  Topley, 

Fliigge,  Dr.  C.  Micro-organisms,  with  special  reference  to  the 
Etiology  of  the  Lifeutive  Diseases.  Translated  from  the  second 
and  thoroughly  revised  edition  of  "  Fermente  und  Mikroparasiten,'' 
by  W.Watson  Cheyne.  826pp.,8vo.  London,  1890.        Ihtrchased, 

Fooor,  Prof,  Dr.  JoBtf.  Die  Hygiene  der  Cwrorte.  17  pp.,  8vo. 
Leipdg,  1 892.  The  Author. 

Die  Frau  in  der  Hygiene.    18  pp.,  8vo.    Leipzig  und  Berlin,^ 

1889.  The  Author. 

Gay,  John.  Disinfection  and  Disinfectants.  16  pp..  16mo.  London^ 
1895.  The  Author, 

Graber,  Franz  RitUr  van.  Das  Rudolfiner-Haus  in  Wien.  8  pp., 
(plans)  f.cap.    Wien,  1895.  The  Author. 

Japan.  The  Annual  Beport  of  the  Central  Sanitary  Bureau  attached 
to  the  Home  Department  of  the  Imperial  Japanese  Government,^ 
for  the  24th  year  of  Meiji  (1891).     160  pp.,  8vo.    Tokyo,  1894. 

Director  of  the  Sanitary  Bureau. 

The  Annual  Beport  of  the  Health  of  the  Imperial  Navv  for 

the  26th  year  of  Meiji  (1893).    65  pp.,  8vo.    Tokyo,  1894. 

Director-General,  Navy  Department. 

Jobaimesbiug  Sanitary  Cknmnittee.  Bi-annual  Beport  ending  31st 
December,  1894,  of  work  done  and  general  information,  <&c., 
relating  to  the  Public  Works  Department^  bv  C.  Aburrow.  47  pp., 
8vo.     1895.  W,  Clowes  4-  Son,  Limited. 

Bjennfimd,  Dr.  Ingjald.  Brodet  dets  Tilberedning  og  forhandliiig. 
Ill  pp.,  16mo.     Kristiania,  1895.  The  Author. 

^Leek  Lnprovement  CommiBsioners.  Beport  by  the  various  Com- 
mittees on  the  Origin  and  Progress  of  the  Public  Works  belonging 
to  the  Town,  and  the  Vital  Experience  resulting  from  the  Admin- 
istration of  the  Sanitary  Acts  in  Leek,  from  the  vear  1855  to  185^4. 
45  pp.,  32mo.     Leek,  1894.  "        W.  B.  Madin. 

LivarpodL  .Special  Beport  from  the  Select  Committee  on  the 
Liverpool  Corporation  Water  Bill,  together  with  the  proceedings 
of  the  Committee  and  minutes  of  evidence.  83  pp.,  f.cap. 
London,  1880.  Mrs.  Topley. 

Local  Gtovemment  Board.  Dr.  S.  Monckton  Copeman's  report  on 
an  outbreak  of  an  epidemic  skin  disease.  86  pp.,  f.cap.  London, 
1895. 

Beports  and  Papers  on  Cholera  in  England  in  1893,  with  an 

Introduction  by  the  Medical  Oflicer  to  the  i^oard.     242  pp.,  8vo. 
London,  1894. 

Dr.  B.  Bruce  Low's  Beport  on  the  Sanitary  Statt*  of  the 


Borough  of  Widnes  in  reference  to  prevalence  of  Enteric  Fever 
therein.    7  pp.,  f.cap.    London,  1895. 

Dr.  B.  Deane  Sweeting's  Beport  of  Diphtheria  at  Long 


Benton,  in  the  Tynemouth  Bural  District.    4  pp.,  f.cap.     London, 
18M.  Dr.  II.  Tlxome  Tlwr<v« 
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Local  Oovemment  Boaxd.  Dr.  S.  W.  Wheaton  s  further  report 
upon  Diphtheria  in  the  Hinckley  Urban  and  Bural  Districts. 
8  pp.,  f.cap.  Dr,  R.  Thome  Thome, 

Mansion  House  Council  on  the  DweUings  of  the  Poor.  Beport  for 
the  year- ending  December  31st,  1894.  88  pp.,  8vo.  London, 
1895.  The  Counea. 

Marsden,  Br,  E.  S.  Experimental  Observations  on  Tuberculous 
Meat,  with  special  reference  to  the  Beport  of  the  Boyal  Commission 
on  Tuberculosis,  and  the  seizure  of  meat  so  affected.     7  pp.,  8vo. 

TheAtUhor. 

Massachusetts.  First  Annual  Beport  of  the  State  Board  of  Health. 
58  pp.,  8vo.    Boston,  1870. 

Eleventh  Annual  Beport  of  the  State  Board  of  Health  for 

the  six  months  ending  June  30th,  1879.     184  pp.,  Svo.     Boston, 
1879. 

Twenty-fourth  Annual  Beport  of  the  State  Board  of  Health 


for  the  year  ending  September  3i)th,  1892.    806  pp.,  Svo.    Boston, 
1893. 

Beport  of  the  State  Board  of  Health  upon  a  Metropolitan 


Water  Supply.     233  pp.,  Svo.     Boston,  1895. 

Forty-fourth  Beport  relating  to  the  Begistry  and  Betum  of 


Births,  Marriages,  and  Deaths,  in  the  commonwealth  for  the  year 
ending  December  31  st,  1886.     378  pp.,  Svo.     Boston,  188(5. 

Forty-sixth  Beport  relating  to  the  Begistry  and  Beturn  of 


Births,  Marriages,  and  Deaths,  in  the  commonwealth  for  the  year 
ending  December  31st,  1887.     440  pp.,  Svo.    Boston,  1888. 

Forty-seventh  Beport  relating  to  the  Begistry  and  Betum  of 


Births,  Marriages,  and  Deaths,  in  the  commonwealth  for  the  year 
ending  December  3l8t,  1888.     433  pp.,  Svo.     Boston,  1889. 

Forth-eighth  Beport  relating  to  the  Begistry  and  Beturn  of 


Births,  Marriages,  and  Deaths,  in  the  commonwealth  for  the  year- 
ending  December  3l8t,  1889.     441  pp.,  Svo.     Boston,  1890. 

Forty-ninth  Beport  relating  to  the  Begistry  and  Beturn  of 


Births,  Marriages,  and  Deaths,  in  the  commonwealth  for  the  year 
ending  31st  December,  1890.     421  pp.,  Svo,     Boston,  1891. 

Beport  of  the  Joint  Board,  consisting  of  the  Metropolitan 


Park  Commission,  and  the  State  Board  of  Health  upon  the 
Improvement  of  Charles  Biver  from  the  Waltham  Line  to  the 
Charles  Biver  Bridge.     51  pp.,  Svo.     Boston,  1894.       The  Board. 


MEDICAL  OFFICEBS  OF  HEALTH  AND  OTHEB 

SANITABY  BEPOBTS. 


Birkenhead,  1894. 
Birmingham,  1894. 
Bridlington,  1894 
Bridlington  (Bural),  1894 
Eastbourne,  1894 
Exeter,  1894 
FiDcbley,  1894    . . 


Dr.  IL  Sifdfiey  Marsden. 

Dr.  Alfred  UiU. 

Dr.  W.  A.  Wetwan. 

Dr.  \V.  A.  Wetwan. 

Dr.  W.  G.  Wilhughhy. 

Dr.  J,  Woodman. 

Dr.  H.  R.  Kenwood. 
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Hastiiigs,  1894 

Hnll  anid  (Soole  Port,  March  and  April, 
Maidstone.  Sanitary  Inspector ^  1894  . 
Hew  Windsor,  1894 

Qnnakirk,  1894 

Poplar,  1894 

BoKbaii^     Sanitary  Lispeetor,  1894.  . 

St  Hel^is,  1894 

Stoke  Hewington,  1894 . . 

Tendxing  (Bural),  1894 

Watford,  1894 


Dr,  A,  Scarlt/n  Wilson. 
1895  W!  H.  Crane. 

W.  JacJcling. 
Dr.  K  Cas'y. 
Herbert  Peck. 
Fredk.  Wm.  Alexander. 
Adam  Morris. 
Dr.  John  Robertson. 
Dr.  A.  Kenwood. 
Dr.  J.  W.  Cool'. 
Dr.  A.  T.  Brett. 


lOddleton,  R.  E.  Paper  on  Village  Water  Supplies.  48  pp.,  8vo. 
London,  1895.  Keprint  from  Transactions  of  the  Surveyors  In- 
stitution. The  Author. 

Mullins,  Dr.  Q.  Lane.  Endemic  Diseases  and  their  Prevention  in 
the  Eastern  Suburbs  of  Sydney.    8pp.,  4to.     Sydney,  1 895. 

Hie  A.uthor. 

Muaenma  Association.  Beport  of  the  proceedings  with  the  papers 
read  at  the  fifth  Annual  General  Meeting  held  in  Dublin,  .Tune 
26th  to  29th,  1894.     260  pp.,  Syo.     Sheffield  and  York,  1895. 

77te  Association. 

Hew  Jersey  State  Board  of  Health.  Eighteenth  Annual  Report 
and  Eeport  of  the  Bureau  of  Vital  Statistics  for  1894.  479  pp., 
8vo.     Trenton,  N.  J.,  1895.  The  Board. 

Patissier,  Dr.  P.  Manuel  des  eaux  Minerales  de  la  France.  558  pp., 
8  vo.     Paris  1818.  W.  Hudson. 

Bichardson,  Dr.  B.  W.  Household  health.  192  pp.,  8vo.  Jjondon. 
1886.  \V.  Hudson. 

Bivers  Pollution  Prevention  Act,  1876.  Report  to  the  Local 
Government  Board,  by  Dr.  B.  Angus  Smith,  E.Ii.S.  122  pp.,  8vo. 
London,  1882. 

Second  Beport  to  the  Local  Government  Board,  by  Dr.  Angus 

Smith,  F.B.S.,  on  the  EiLamination   of   Waters.    38  pp.,  Svo. 
London,  1884.  Mrs.  Topley. 

Boechling,  H.  Alfred.  Technische  Einrichtungen  fiir  Wasserversor- 
gang  und  Gmalisation  in  TVohnhiiusern.  Q2  pp.,  8vo.  Braunsch- 
weig, 1895.  The  Author. 

Boma  La  Beajdone  Bossa  del  Legno  di  Pino  per  la  ricerca  dello 
indolo  nelle  culture  in  brodo  dei  microrganisimi  dell,  Dott  Gugli- 
elmo  Crisafeilli.    9  pp.,  f.cap.    Koma,  1895. 

La  Beazione  dei  Baudouin  per  la  Ricerca  dell'  olio  di  sesamo 

neir  olio  di  oHvo  nota  di  Carlinfanti  Emilio.    3  pp.,  f.cap.    Roma, 
1896. 

La  stasdone   meteorica  e  geotermica  annesa  ai  Laboratori 


Scientifici  deila  Direzione  di  sanita  in  Roma,  ccnni  descrittivi,  dell 
Dott  Luigi  Palazzo.     21  pp.,  f.cap.     Roma,  1895. 

Ministero  dell  /aCenio, 
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Borne.     Studio  e  modificazione  dell  processo  rose  per  la  determin- 

azione  delle  impurezze  nelle  acquaviti  e  negli  aleooli  di  monari. 

A.E.Carlinfantie.  1 3 pp.,  f. cap.  Koma,1895.  MinisUro  deU  Intemo, 
Steeves,  Dr,  G.    W.     The  Infectious  Diseases  (Notification)  Act, 

1889  :  Its  application  and  results  in  Tozteth  Park  Urban  District. 
'10  pp.,   8vo.      Reprint  from   the   Liverpool  Medico- Chirurtjictd 

Journal y  vlanuary,  189t5.  The  AuHtor, 

Switzerland.      Mouvement  de  la  population  de  la  Suisse  pendant 

I'ann^,  1893.     98pp.,  4to.     Berne,  1895. 

Bureau  de  StaUtique  du  Departement  federal  du  f inter ieur, 

Rapport    du    Bureau    Federal     des     assurances     sur     lee 

Enterprises  privc^es  en  Matiere  d'assurances  en  Suisse  en  1893. 
220  pp.  4to.     Berne,  1895.  Bureau  federal  des  assurancer 

Thomson,  Wm,  Typhoid  Fever,  its  cause  and  extent  in  Melbourne. 
347  pp.,  8vo.     Melbourne,  1878.  Ernest  Clarl-e. 

Tidy,  Dr.  Charles  Meymott,  The  London  Water  Supply:  being  a 
Report  submitted  to  the  Society  of  M.O.H.,  on  the  quality  and 
quantity  of  the  water  supplied  to  the  MetropoUs  during  the  past 
ten  years.     70  pp.,  4to.     London,  1878.  IV.  Hudson. 

Totteiidiain  and  Wood  Green  Joint  Drainage  Gommittee.  Report 
on  Sewage  Treatment,  by  John  Edward  Worth,  120  pp.,  8vo, 
London,  1890.  The  Author. 

Trotter,  Ih'.  Thomas,  A  view  of  the  nervous  temperament  being  a 
practical  enquiry  into  the  increasing  prevalence,  prevention,  and 
treatment  of  those  diseases.     378  pp.,  8vo.    London,  1812. 

W.  Hudson. 

Tyne,  River.  An  Analytical  Index  of  the  Minutes  of  Evidence 
taken  before  the  Commissioners  appointed  to  inquire  into  the 
present  state  of  the  River  Tyne.     81  pp.,  f.cap.     London,  1855. 

Mrs.  Topley, 

Tuberculosis.  Report  of  the  Royal  Commission  appointed  to  inquire 
into  the  effect  of  food  derived  from  Tuberculous  animals  on  Human 
Health.    Part  1.  Report,  24  pp.,  f.cap.    London,  1895.     Purchased. 

Wakefield,  H,  Rowland.  An  Elementary  Text-book  of  Hygiene. 
212  pp.,  16mo.     London.  TJie  Author. 

Water  Supply.  Return  to  the  House  of  Commons  with  re- 
spect to  the  water  undertakings  of  the  boroughs  of  Bradford, 
Leeds,  Huddersfield,  Hull,  Sunderland,  Newcastle -on -Tyne, 
Nottingham,  Leicester,  Bristol,  Swansea,  Blackburn,  Bolton, 
Oldham,  Preston,  Manchester,  Liverpool,  Edinburgh,  Glasgow, 
Dundee,  Dublin,  and  Belfast  for  1887.  39  pp.,  f.cap.  London, 
1888. 

Return  to  the  House  of  Commons,  May  23rd,  1878,  showing 

the  means  by  which  drinkable  water  is  supplied  to  every  Urban 
Sanitary  District  in  England  and  Wales,  such  means  being 
provided  by  public  and  private  arrangements.  150  pp.,  f.cap. 
London,  1879.  Mrs.  Topley. 

Whipple,  Georfje  C.  Some  observations  on  the  growth  of  diatoms  in 
surface  waters.  17  pp.,  4to.  Reprint  from  the  Technology 
Qunrterh,  Vol.  VII.,  No.  3,  October  1894.  The  Author. 
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THE  SANITARY   INSTITUTE 


THE  POSITION  OF  MEDICAL  OFFICERS  OF 
HEALTH  IN  REGARI)  TO  THE  ADMIN- 
ISTRATION AND  WORKING  OF  THE 
INFECTIOUS  DISEASES  NOTIFICATION 
ACT. 

Bt  Sib  Thomas  Crawford,  K.C.B.,  LL.D.,  Q.H.S.,  M.D. 

Head  at  the  Reception  of  Members  of  the  British  Medical 
Association  by  tlie  Institute  on  July  SOth^  1895. 


Sib  Thomas  Crawford  said  that  the  object  of  the  Institute 
in  offering  a  reception  in  their  Museum  and  Library  to  the 
members  of  the  British  Medical  Association,  and  particularly  to 
the  country  members  now  in  London,  was  simply  to  give  tfiem 
an  opportunity  of  seeing  what  the  Institute  was  doing.  The 
hour  nad  been  arranged  in  order  not  to  interfere  with  the 
ordinary  meetings  of  the  British  Medical  Association.  They  did 
not  propose  to  have  any  very  protracted  discussions  at  the 
meeting,  but  it  had  been  thought  well  to  choose  subjects  on 
which  they  could  have  a  friendly  talk  which  might  prove  useful 
to  those  who  knew  less  about  their  proceedings  than  members  of 
the  Institute.  The  meetings  would  be  held  each  afternoon  and 
the  subjects  to  be  offered  for  consideration  were  duly  set  fortli  on 
the  card.  Any  Medical  Officers  of  Health  or  other  gentlemen 
who  could  give  information  upon  points  to  which  attention 
might  be  called,  would  have  an  opportunity  of  doing  so,  and 
would  be  gladly  heard. 

He  proposed  to  call  attention  to  a  subject  of  considerable  im- 
portance, namely,  the  relationship  of  Medical  Officers  of  Health, 
first  to  their  qualified  brethren,  the  general  practitioners  in  the 
neigfabonrhoc^,  and  secondly  to  the  inhabitants  of  the  di&trvcl, 

TOU  XYI,     TART  III.  1* 


354  M.O.H.  AND  IITFECTIOUS  DISEASES  NOTIFICATION  ACT. 

With  regard  to  Medical  Officers  of  Health,  it  was  generally 
admitted  that  the  position  of  those  who  were  also  general 
practitioners  was  not  quite  satisfactory.  They  had  not  an 
independent  position  which  would  enable  them  to  treat  discreetly 
and  skilfully  the  matters  that  must  come  before  them.  Some 
had  experienced  considerable  difficulty  in  administering  the 
law,  not  only  because  many  of  the  conditions  were  optional,  but 
also  because  in  administering  them  the  Medical  Officer  of 
Health  was  in  the  unenviable  position  of  being  supposed  to 
interfere  with  his  neighbours,  tne  ordinary  practitioners.  He 
thought  that  for  this  and  other  reasons  it  was  undesirable  that 
Medical  Officers  of  Health  should  be  in  practice.  Moreover, 
their  whole  time  and  attention  ought  to  be  given  to  the 
discharge  of  their  duties,  which  could  not  be  the  case  if  they 
were  in  practice.  The  observance  of  this  rule  would  at  once 
remove  all  difficulty  when  it  became  necessary  to  take  legal 
action  in  respect  of  cases  of  infectious  disease.  If  Medical 
Officers  of  Health  were  of  that  opinion,  and  if  the  fact  were 
brought  formally  before  the  Government,  he  thought  it  might 
be  found  practicable  to  liberate  them  from  these  impediments. 
As  far  as  he  was  concerned  he  was  neither  a  Medical  Officer  of 
Health  nor  a  medical  practitioner.  He  spoke  simply  as  the 
head  of  a  family,  but  at  the  same  time  being  a  medical  man,  he 
was  more  or  less  interested  in  the  subject  from  a  professional 
point  of  view.  As  the  head  of  a  family  he  had  haa  some  very 
telling  experiences.  During  the  last  six  years  his  house  had 
been  in  quarantine  on  three  occasions  for  months  at  a  time  owing 
to  the  lact  that  having  a  large  family  of  boys  they  not  un- 
frequently  brought  home  visitors  which  would  have  been  gladly 
dispensed  with.  During  the  attacks  of  scarlet  fever,  measles, 
&c.,  the  neighbours  would  hardly  look  at  them. 

The  prevalence  of  these  infectious  diseases  and  their  spread 
was  the  principal  reason  why  the  Government  had  given  them 
these  sanitary  laws,  and  sanctioned  the  appointment  of  ex- 
perienced medical  men  to  assist  in  their  administration.  There 
was  one  other  point  in  connection  with  this  duty  which  had  not 
perhaps  received  the  attention  it  deserved  from  the  Govern- 
ment when  framing  these  laws,  viz.,  the  great  danger  of 
turning  the  people  against  them.  The  English  people  were 
not  afraid  of  risking  either  their  lives  or  their  health  in  the 
interests  of  those  whom  they  loved,  and  they  were  consequently 
not  easily  persuaded  to  part  with  any  member  of  their  family 
simply  because  he  or  she  happened  to  be  suffering  from  an 
infectious  disease.  It  was  veiy  important  to  make  it  clear  that 
it  was  not  only  for  the  general  good,  but  for  the  particular  and 
iiT^mediate  good  of  the  family,  that  measures  should  be  taken  to 
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stamp  oat  these  diseases,  and  therefore  to  try  and  induce  them 
to  submit  voluntarily  to  any  necessary  isolation.  Any  attempt 
to  remove  a  member  of  a  family  contrary  to  the  wishes  of  the 
family  was  sure  to  excite  hostility  and  ill-feeling,  even  although 
they  might  not  be  well  prepared  to  isolate  the  case  in  their  own 
homes  to  the  entire  satisfaction  of  the  sanitary  authority.  An 
injudicious  medical  officer  by  attempting  to  adopt  coercive 
measures  might  do  more  harm  in  his  district  in  a  few  hours 
than  the  best  efforts  of  sanitary  associations  would  be  able  to 
remedy  in  years.  He  had  before  him  an  extract  from  the 
British  Medical  Journal  of  July  13th  dealing  with  a  case  in 
which  the  "Medical  Officer  of  Health  of  the  district  stated 
that  he  had  observed  an  ambulance  in  the  parish,  and,  not 
having  been  notified  of  any  case  of  infectious  disease,  he  kept 
the  vehicle  under  observation,  and  ascertained  that  a  child 
suffering  from  scarlet  fever  was  removed  in  it."  It  appeared 
that  a  medical  man  in  the  district  had  sent  for  this  ambulance, 
having  diagnosed  a  case  of  scarlet  fever  which  he  proposed  to 
remove  to  the  hospital.  But  the  medical  man  had  not  imme- 
diately sent  in  his  notification  to  the  Medical  Officer  of  Health, 
and  the  result  was  that  he  was  prosecuted  and  fined.  Now  a 
case  of  that  kind  was,  he  thought,  evidence  of  a  want  of  judg- 
ment on  the  part  of  a  Medical  Officer  of  Health.  His  duty 
would  have  been  equally  well  done  if  he  had  contented  himself 
with  taking  the  necessary  steps  to  see  that  the  law  was  com- 
plied with.  When,  however,  a  Medical  Officer  of  Health 
resorted  to  the  employment  of  detectives,  then  he  thought  he 
was  doing  an  unwise  thing.  With  regard  to  the  public  at 
large  it  was,  of  course,  a  matter  of  vital  importance  that  the 
laws  regulating  the  removal  of  cases  of  infectious  disease 
should  be  thoroughly  well  understood,  and  that  effect  should  be 

fven  to  them  with  the  consent  and  concurrence  of  the  people. 
herefore  all  institutions,  which  had  for  their  object  the  culti- 
vation of  sanitar}'  science  and  the  education  of  the  people  in 
these  subjects,  ought  to  impress  upon  everyone  connected  with 
the  administration  of  sanitary  acts  the  importance,  nay,  the 
necessity,  for  carrying  the  people  with  them.  Coercion  in 
such  matters  was  a  fatal  blunder.  With  regard  to  the  diseases 
at  present  required  to  be  notified  under  these  Acts,  he  suggested 
that  when  an  opportunity  occurred  the  propriety  of  revising 
the  list  might  well  be  considered.  The  term  "infectious 
diseases*'  under  the  Diseases  Notification  Act  includes  the 
following : — Small-pox,  cholera,  diphtheria,  membranous  croup, 
erysipelas,  scarlet  fever,  typhus,  typhoid,  enteric,  relapsing, 
continued,  or  puerperal,  and  includes,  as  respects  any  particular 
district,  any  mfectious  disease  to  which  t\\\a   Ajc\.  \\;sa  \i^^w 
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applied   by  the  Local  Authority  of  the   district  in  manner 
provided  by  this  Act. 

He  had  already  mentioned  that  he  was  not  a  general  prac- 
titioner, and  be  certainly  had  never  had  the  privilege  of 
exercising  the  functions  of  a  Medical  Officer  of  Health.  He 
had  had,  nevertheless,  a  great  experience  of  such  cases,  and  he 
would  not  hesitate  to  say  that  a  large  proportion  of  them  could 
be  thoroughly  dealt  with  in  any  well-regulated  house,  with 
careful  nursing,  attention  to  cleanliness,  isolation,  &c.,  without 
any  need  of  removal  to  a  hospital.  Therefore,  instead  of  ex- 
tending this  list  of  diseases,  as  was  contemplated,  it  might  be 
found  in  practice  to  admit  of  a  reduction.  While,  however,  a 
locality  had  the  power  of  grouping  any  form  of  fever  amongst 
these  diseases,  it  devolved  upon  the  Medical  Officer  of  Health 
to  be  exceedingly  judicious  and  careful  with  regard  to  any 
action  he  might  take.  The  Medical  Officer  of  Health  might 
consider  it  necessary,  and  where  doubt  existed  it  might  be  his 
duty,  to  visit  a  patient  for  the  purpose  of  confirming  the  diag- 
nosis of  any  particular  disease,  and  it  was  said  that  unless  he 
had  the  opportunity  of  doing  so,  he  could  not  possibly  be  held 
responsible  for  any  action  he  might  take  in  a  matter  of  that 
sort.  But  the  responsibility  of  action  in  such  a  matter  would 
not  rest  with  him  if  he  did  not  take  that  step.  On  the  whole 
he  thought  it  should  not  be  a  matter  of  discretion ;  if  it  were 
necessary,  the  law  should  lay  it  down  that  it  was  his  duty  so  to 
do.  But  going  into  a  house  for  such  a  purpose,  unless  by 
invitation  of  the  medical  attendant,  was  more  likely  to  create 
obstacles  than  to  facilitate  the  administration  of  the  Act.  He 
apologised  for  having  offered  these  crude  and  desultory  re- 
marks by  way  of  opening  the  discussion.  He  hoped  that  the 
gentlemen  whom  he  saw  there,  many  of  whom  were  better 
qualified  than  himself  to  speak  on  the  subject,  would  take 
tlie  opportunity,  and  he  would  gladly  leave  it  in  their  hands, 
premising  that  as  the  time  at  their  disposal  was  not  very  long, 
they  should  not  waste  any  of  it. 


Dr.  Alfred  Hill  (Birmingham)  concurred  in  the  general  tenour 
of  the  remarks  which  their  Chairman  had  made  with  regard  to  the 
duties  of  the  Medical  Officer  of  Health.  He  agreed  that  the  absence 
of  friction  in  the  working  of  the  Notification  Act  could  only  be 
obtained  by  providing  that  the  Medical  Officer  of  Health  should  not 
be  a  private  practitioner.    It  unq^uestionably  did  rile  a  practitioner 
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that  his  next-door  neighbour,  who,  though  a  practitioner  himself, 
happened  to  be  a  Medical  Officer  of  Health,  siiould  come  in  and 
diagnose  against  him,  possibly  spitefully.  Even  the  non-practising 
Medical  Officer  of  Health  might  get  into  trouble  unless  he  displayed 
great  caution  in  interfering  with  the  diagnoses  of  the  general 
practitioner.  Moreover,  he  did  not  think  the  law  required  him  to  do 
anything  of  the  kind.  He  himself  was  Medical  Officer  of  Health  for 
a  large  town  with  nearly  half  a  million  inhabitants,  and  he  had 
carefully  avoided  interfering  unnecessarily  with  the  diagnoses  of 
practitioners.  The  law  placed  the  onus  of  the  diagnosis  and  of 
certifying  thereto  on  the  general  practitioner.  The  practitioner 
was  presumably  a  competent  man,  he  had  received  a  professional 
education,  and  he  was  placed  in  the  position  of  an  expert.  He 
himself  held,  therefore,  that  it  would  be  presumption  and  impertinence 
on  his  part  to  set  his  own  experience  against  the  practitioner's. 
Moreover,  it  was  unprofessional.  The  Medical  Officer  of  Health 
might  ask  the  practitioner  to  visit  a  case  in  conference  with  him,  but 
most  medical  men  would  object  even  to  that,  if  the  object  of  the 
Medical  Officer  of  Health  were  to  point  out  their  mistakes.  With 
regard  to  the  difficulty  of  getting  patients  to  go  to  hospital,  that  in 
his  experience  was  merely  a  matter  of  habit  and  education.  The 
first  year  of  the  existence  of  the  Birmingham  hospital  they  had  only 
about  twenty  people  removed  to  hospital,  but  when  the  children  got 
home  again  and  told  their  parents  what  a  clean  and  pleasant  place  it 
was,  how  kind  the  nurses  were,  what  constant  attention  thoy 
received,  how  pleasant  the  grounds,  <fcc.,  were,  the  hospital  began  to 
get  popular,  and  now,  if  anything,  it  was  rather  too  popular,  for 
when  one  child  of  a  family  was  going  to  the  hospital,  others  who  had 
been  there  before,  were  apt  to  cry  because  they  were  not  going  too. 
Sir  Thomas  had  said  something  about  the  Medical  Officer  of  Health 
interfering  with  patients  to  constrain  them  to  go  to  the  hospital. 
This  going  into  hospital  was,  he  pointed  out,  a  purely  voluntary  act : 
one  oould  propose  removal  and  set  forth  the  advantages  which  the 
hospital  offered,  but  there  is  no  power  to  compel  removal  unless 
the  people  are  improperly  lodged,  as  for  instance,  when  two  or  three 
families  lived  in  the  same  room.  It  was  only  under  these  circum- 
stances that  removal  might  become  compulsory,  and  there  was  no 
power  to  interfere  with  a  householder.  He  had  understood  Sir 
Thomas  to  say  that  medical  men  neglecting  to  notify,  ought  not  to 
be  pressed  hiurdly  upon,  but  as  that  duty  is  really  made  compulsory, 
he  did  not  see  what  other  course  was  open,  if  the  efficiency  of  the 
Act  is  to  be  maintained. 

Sir  Thomas  Cbawfobd  explained  that  he  was  referring  to  the  case 
of  a  detective  being  employed  to  ascertain  whether  a  particular 
medical  man  had  done  his  duty. 

Dr.  Hill,  continuing,  agreed  that  such  means  were  objectionable, 
and  would  not  be  employed  by  any  right-minded  man.  In  Birming- 
ham they  found  the  practitioner  acted  as  his  ovru  detj&Q;\.\N^^\y^Qa.\)A^ 
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if  he  sent  a  case  of  scarlet  fever  to  the  hospital  which  he  had  not 

Sroperly  notified  it  necessarily  came  to  their  knowledge  through  the 
ledical  Superintendent.  The  duty  which  was  incumbent  upon  the 
householder  ought  also  to  be,  and  is  by  law,  incumbent  upon  the 
medical  practitioner.  The  duties  of  the  Medical  Officer  of  Health 
were  unquestionably  disagreeable  to  some  extent,  and  they  should  be 
performed  in  as  agreeable  a  manner  as  possible.  On  the  whole  he 
thought  they  could  as  a  body  congratulate  themselves  on  the  fact 
that  they  discharged  their  duties  in  a  fairly  proper  way.  With  regard 
to  confirming  the  diagnosis  as  said  to  be  suggested  by  Dr.  Louis 
Parkes,  he  thought  it  would  be  a  source  of  great  trouble  and  heart- 
burning. He  thought  the  Medical  Officer  of  Health  would  be  thus 
tolerated  only  if  the  law  were  altered  so  as  to  compel  him  to  verify 
the  diagnosis.  He  agreed  in  respect  to  the  diseases  notifiable  by  Act 
of  Parliament  that  only  a  few  of  them  required  to  be  treated  in  hos- 
pital. Diphtheria,  for  instance,  was  a  disease  so  little  communicable, 
resembling  typhoid  in  this  respect,  that  it  was  really  hardly  necessary 
to  compel  these  people  to  go  into  hospital  if  they  could  be  isolated 
and  properly  attended  to  at  home.  If  they  were  to  attempt  to  send 
to  hospital  all  infectious  diseases,  including  measles,  whooping  cough 
and  the  like,  they  would  require  hospitals  as  large  as  towns.  Measles 
was  not  generally  required  to  be  notified,  but  some  towns  had  under- 
taken the  duty,  but  they  had  found  it  very  expensive,  and,  moreover, 
it  had  not  been  found  successful  in  reducing  the  incidence  of  measles. 
In  consequence  of  this  result,  in  some  cases  where  the  disease  had 
been  added  to  the  list,  it  had  been  subsequently  struck  off.  Any 
attempt  to  increase  the  list  in  this  direction  would  be  resisted.  At 
present  there  were  certain  diseases  which  might  with  advantage  be 
removed  from  the  list,  among  them  erysipelas.  Every  trifling  scratch, 
every  little  blush  of  erythema  was  put  down  as  erysipelas  and  notified 
without  any  apparent  practical  utility. 

Sir  Douglas  Galton  (London)  said  he  was  not  a  medical  prac- 
titioner so  would  speak  from  another  point  of  view.  He  had, 
however,  had  a  good  deal  of  experience  in  his  own  County  of 
Worcestershire  in  respect  of  Medical  Officer  of  Health.  He  said  it 
was  quite  certain  that  one  could  not  have  an  efficient  Medical  Officer 
of  Health  unless  they  paid  him  well,  and  unless  he  were  debarred 
from  private  practice.  There  would  be  many  Sanitaiy  Authorities  in 
a  County,  Rural  Authorities,  who  could  not  afford  to  pay  a  Medical 
Officer  of  Health  well ;  therefore,  if  the  Medical  Officer  of  Health 
were  to  be  well  paid  they  must  unite  a  number  of  districts  under  one 
Medical  Officer.  He  had  no  doubt  that  this  might  be  easily 
managed  in  rural  districts,  because  where  the  Sanitary  Inspectors 
were  efficient  they  were  the  Medical  Officer  of  Health's  right  hand. 
These  officers  would  keep  him  informed  of  what  was  going  on  and  so 
the  work  could  be  efficiently  done.  In  his  own  County  they  had  a 
County  Medical  Officer  who  had  been  appointed  with  the  distinct 
understanding  that  he  should  undertake  no  private  practice,  but 
sboald  give  his  whole  time  to  the  County,  assistmg  to  the  best  of  his 
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power  any  district  Medical  Officer  who  might  apply  to  him.  This 
system  had  worked  very  well,  and  the  County  Medical  Officer  was  on 
good  terms  with  all  the  district  officers.  They  had  adopted  the 
notification  of  infectious  disease  in  every  district  except  one  or  two, 
which  formed  joint  districts  with  neighbouring  counties.  In 
Warwickshire  the  County  Medical  Officer  was  in  practice,  and  did 
not  give  his  whole  time  to  this  work,  and  he  did  not  think  their 
administration  was  as  perfect  as  in  Worcestershire.  In  Worcester- 
shire they  had  done  an  enormous  deal  of  late  years  in  stopping  the 
pollution  of  rivers,  and  in  removing  a  large  number  of  unsanitary 
conditions.  Their  County  Officer  was  very  well  paid,  but  the  district 
officers  were  very  badly  paid.  The  appointment  of  district  officer 
was  made  only  for  a  limited  period  of  years,  and  at  the  end  of  that 
time  a  great  many  of  the  Sanitary  Authorities  in  the  district  took 
the  opportunity  of  having  a  sort  of  Dutch  auction  with  the  endeavour 
to  fi;et  the  services  of  some  medical  man  at  a  lower  rate  than  those 
of  the  then  Medical  Officer  of  Health  of  the  district.  He  knew  of 
one  case  in  which  the  Officer  had  to  accept  a  much  lower  sum  than 
he  had  been  receiving  in  order  to  ensure  his  re-appointment.  That 
was  a  great  disgrace.  The  Local  Government  Board  had  complained 
of  this  action,  but  the  District  Authority  had  adhered  to  its  opinion. 
Unless  they  could  get  the  tenure  of  office  of  the  Medical  Officer  of 
Health  placed  on  a  more  permanent  footing  so  as  to  make  them 
irremovable,  unless  with  the  sanction  of  the  Local  Government 
Board,  and  unless  they  could  get  greater  powers  in  some  way  for 
amalgamating  districts,  he  doubted  whether  they  would  ever  be  able 
to  get  a  really  good  service  in  the  rural  districts.  As  regards  the 
treatment  of  infectious  diseases  in  hospital,  speaking  as  a  member  of 
the  Metropolitan  Asylums  Board,  he  said  they  certainly  found  that 
year  by  year  the  number  of  patients  who  desired  to  go  into  their 
hospitals  increased  so  largely  that  they  were  perpetually  obliged  to 
be  constructing  fresh  hospitals.  They  had  built  three  and  were  now 
thinking  about  building  a  fourth.  In  a  short  time  they  would  be 
able  to  dispose  of  at  least  6,000  beds  for  scarlet  fever  and  diphtheria. 
The  year  before  last  they  hiid  had  between  4,000  and  5,000  patients, 
and  if  those  diseases  happened  to  become  epidemic  those  numbers 
would  probably  be  greatly  exceeded  during  the  present  year. 

Dr.  A.  T.  Brett  (Watford)  said  he  felt  some  diffidence  in  speaking 
after  the  Medical  Officer  of  Health  for  Birmingham.  He  himself 
was  a  general  practitioner  of  forty-five  years  standing.  Since  the 
establishment  of  a  local  board  he  had  for  twenty  years  been  Medical 
Officer  of  Health,  so  be  could  speak  from  another  point  of  view. 
The  question  he  wished  to  raise  was  whether  it  was  necessary  to  have 
a  laige  district  and  to  do  away  with  people  like  himself.  He  did  not 
wish  to  say  anything  in  praise  of  himself,  but  during  the  twenty- 
two  years  he  bad  held  office  he  had  never  had  any  disagreement 
u-ith  his  fellow  practitioners.  He  never  saw  a  patient  unless  he  was 
aiked,  though  he  willingly  gave  his  opinion  in  consultation.  There 
were  only  20,000  people  in  his  district,  but  he  thought  \\i  ^^*&  ^  ^kaX* 
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thing  for  Medical  Officers  to  know  their  people.  He  got  the  work 
done  somehow,  and  he  did  not  think  it  would  be  a  good  thing  for  his 
district  to  do  away  with  a  man  who  was  on  the  spot.  If  they  had 
one  large  district  stretching  nearly  all  over  the  county  he  did  not 
think  the  work  would  be  as  well  done.  He  referred  to  a  case  tiiat 
occurred  the  previous  week ;  a  notification  had  been  received  from 
London  of  a  case  of  scarlet  fever  sent  from  his  district,  the  patient 
went  to  the  hospital  where  it  was  diagnosed,  and  had  then  come 
back  in  a  third-class  carriage  to  his  district.  He  went  to  the  bouse 
and  found  there  were  twelve  children,  iour  of  whom  had  since  con- 
tracted the  disease.  He  thought  that  was  a  condition  of  things  that 
ought  not  to  have  existed. 

Dr.  J.  F.  J.  Sykes  (London)  observed  that  their  Chairman  had 
stated  that  he  was  not  a  general  practitioner  nor  a  Medical  Officer  of 
Healthy  but  his  natural  modesty  had  precluded  him  from  saying  that 
he  had  been  at  the  head  of  the  Army  Medical  Department  and  had 
consequently  had  a  large  experience  of  infectious  diseases.  The 
question  of  removal  to  hospital  in  private  practice  was  an  interesting 
one.  In  his  experience  objection  was  very  rarely  made.  Eren  if  the 
suggestion  of  the  Sanitary  Inspector  was  badly  received,  when  the 
Medical  Officer  of  Health  appeared  on  the  scene  he  rarely  if  ever  met 
with  a  refusal.  The  difficulty  in  London  was  not  to  get  the  people 
to  go  to  the  hospital,  but  to  stop  inappropriate  cases  going  there :  in 
fact,  the  expenditure  of  the  Metropolitan  Asylums  Board  was  getting 
quite  alarming,  and  if  not  checked  would  soon  become  a  grievance  to 
liondon  ratepayers.  Since  the  hospitals  were  full  his  instructions  for 
some  weeks  past  had  been  not  to  remove  a  case  to  hospital,  unless 
the  case  was  one  of  special  urgency.  The  experience  of  London,  at 
any  rate,  was  not  favourable  to  removal  in  the  manner  that  Sir 
Thomas  Crawford  suggested  was  sometimes  attempted  in  the  country. 
In  respect  to  the  employment  of  detectives  in  such  a  matter,  he 
thought  Tallyrand's  maxim  would  apply  "Surtout  point  de  sBele.'' 
An  excess  of  zeal  in  this  direction  was  likely  to  lead  to  trouble.  Ever 
since  the  commencement  of  the  Act  he  had  made  a  practice  of  writing 
to  the  medical  man,  telling  him  he  was  aware  of  the  non-notification 
and  asking  for  an  explanation,  and  he  had  never  failed  to  receive  a 
reasonable  explanation  of  the  occurrence.  Of  course,  if  it  came 
before  a  magistrate,  that  official  was  bound  to  act  in  accordance  with 
the  statute  law,  and  must  fine  the  defaulter.  An  ordinary  individual 
who  did  not  act  by  the  legal  code,  but  by  the  moral  code,  would  be 
more  likely  to  treat  the  matter  in  a  proper  and  more  reasonable 
light.  He  held  that  it  was  not  a  proper  thing  to  take  a  case  into 
Court  without  having  taken  steps  to  know  the  reason  why  the 
notification  had  not  been  made.  He  protested  against  measles  and 
whooping-cough  being  included  in  the  schedule.  For  a  long  time  he 
"sat  on  the  hedge''  and  considered  the  matter,  but  for  some  years 
past  his  opinion  had  gradually  been  growing  stronger  that  it  would 
be  inadvisable.  Several  authorities  who  had  included  these  diseases 
had  since  rescinded  their  resolutions.    Lastly,  as  to  the  question  of 
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the  Medical  Officer  of  Health  visiting  patients,  the  Local  Govern- 
ment  Board  had  laid  it  down  time  after  time  that  it  was  no  part  of 
the  duty  of  the  Medical  Officer  of  Health  to  visit  patients  for  the 

Surpose  of  diagnosing  infectious  disease  in  cases  of  doubt,  and  that 
e  thought  was  a  very  proper  attitude  to  take.  Personally  he 
declined,  and  for  this  reason :  if  Dr.  A.  came  to  him  saying  he  had  a 
case,  as  to  which  he  was  in  doubt,  and  requesting  his  opinion,  it 
might  happen  that  Dr.  A.  having  pronounced  an  opinion  may  have 
to  cease  attendance,  and  Dr.  B.  might  be  called  in.  Under  these 
circumstances  his  own  position  would  be  an  embarrassing  one,  for  Dr. 
B.  might  differ  in  opinion  from  Dr.  A.  Each  practitioner,  in  fact, 
must  be  his  own  judge.  If  he  (the  speaker)  did  go  to  see  a  case  he 
went  \iithout  consulting  anybody,  and  in  the  interests  of  the  public, 
but  he  never  did  so  without  having  very  good  reasons.  Dr.  Seaton 
(Medical  Officer  of  Health  for  Surrey)  also  took  this  attitude,  and  he 
has  caused  it  to  be  known  that  when  two  medical  men  differ  he  will, 
with  the  consent  of  both  parties,  act  as  judge.  He  thought  that  wan 
a  wise  attitude.  The  principal  occasion  when  the  Medical  Officer  of 
Health  should  appear  on  the  scene  was  when  there  was  an  absolute 
refusal  to  allow  an  un-isolated  patient  to  be  removed  to  hospital.  In 
the  first  place  to  judge  whether  the  case  was  properly  isolated  or  not, 
and  secondly,  whether  there  was  any  danger  to  the  public,  for  that 
after  all  was  his  principal  duty.  He  cannot  go  behind  the  certificate 
given  him  under  statute  unless  he  could  prove  mala  fiHes,  It  is  his 
duty  to  act  upon  that  certificate,  and  if  he  wishes  to  remove  the  case 
to  aict  for  the  protection  of  the  public. 

Sir  Thomas  Ceawfobd  (London)  said,  in  reference  to  what  had 
fallen  from  him  as  to  the  action  of  the  Medical  Officer  of  Health, 
he  had  turned  up  Dr.  Parkes'  book  to  see  what  he  actually  did  say 
on  the  subject.  At  page  1 75  Dr.  Parkes  says  : — *'  There  is  no 
obligation  laid  upon  a  Medical  Officer  of  Health  to  examine  a 
patient  certified  under  the  Act  to  be  suffering  from  an  infectious 
disease  in  order  to  verify  the  diagnosis."  Then  he  goes  on  to  say 
that  when  he  thinks  it  necessary,  it  ought,  of  course,  to  be  done  witli 
all  due  discretion.  No  objection  could  be  raised  to  a  Medical  Officf^r 
of  Health  examining  a  case  of  small-pox  or  typhus,  seeing  that'  special 
measures  were  called  for  which  the  Medical  Officer  of  Health  could 
more  conveniently  recommend  after  being  satisfied  in  his  own  mind 
as  to  the  nature  of  the  disease.  He  referred  to  a  case  in  illustration 
in  which  a  medical  officer  of  a  hospital  had  a  case  under  treatment  in 
the  wards  not  for  infectious  disease.  He  diagnosed  it  as  scarlet  fever 
and  sent  it  to  the  special  hospital.  Shortly  afterwards  it  transpired 
on  observation  that  it  was  not  a  case  of  scarlet  fever.  Now  the  girl 
happened  to  be  the  servant  of  a  solicitor  who  immediately  threatened 
prooeedings  against  the  practitioner  who  had  caused  the  girl  to  be 
transferred,  but  on  receivuig  a  fuller  explanation  allowed  the  matter 
to  drop.  This  was  a  contingency  which  might  happen  to  anyone  in 
the  early  stage  of  scarlet  fever,  and  might  not  be  so  readily  ])assed 
erer* 
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Read  at  the  Reception  of  Members  of  the  British  Medical 
Association  by  the  Institute  on  July  31st j  1895. 


Prof.  Wynter  Blyth  said  that  he  had  been  commissioned 
to  say  a  few  words  respecting  the  history  and  obiect  of  the 
building  in  which  they  were.  .  The  Parkes  Museum  was 
founded  in  1876  in  memory  of  Professor  Alexander  Parkes. 
At  first  a  separate  and  distinct  institution,  it  found  a  temporary 
home  in  University  College.  In  1882  it  was  removed  to  its 
present  quarters,  recently  enlarged  by  the  addition  of  another 
house.  In  1888  it  was  incorporated  with  The  Sanitary  Insti- 
tute. The  Parkes  Museum  was  a  collection  of  object  lessons, 
illustrating  the  subject  of  hygiene  and  recording  the  de- 
velopment of  sanitary  science.  Not  less  than  20,000  people 
annually  visited  the  collection,  showing  that  at  least  that 
number  took  an  interest  in  the  subject.  During  the  past  nine 
years  systematic  instruction  had  been  carried  on  within  its 
walls.  In  addition  to  an  elaborate  course  of  lectures  and 
demonstrations  encouraged  by  the  Institute,  no  less  than  forty- 
two  different  colleges,  medical  schools,  or  societies,  had  during 
the  present  year  sent  their  students  to  study  the  exhibits. 
The  number  of  students  who  had  availed  themselves  of  these 
facilities  was  not  far  short  of  a  thousand,  a  fair  proportion  of 
whom  were  ladies.  He  mentioned  that  the  catalogue  of  the 
Museum  had  been  published,  which  afforded  every  facility  for 
examining  the  different  objects  which  the  Museum  contained. 
He  observed  that  often  the  least  conspicuous  objects  in  the 
Museum  possessed  very  considerable  interest.  He  had  not  the 
slightest  doubt  that  ninety-nine  out  of  100  persons  would  pass 
by  certain  pipes  (to  which  the  speaker  called  attention)  without 
supposing  them  to  possess  any  particular  interest.  If,  however, 
one  examined  them  carefully,  they  would  see  certain  transverse 
markings  which  indicated  that  they  had  been  attacked  by  rats. 
He  pointed  out  that  it  did  not  require  a  sanitary  Sherlock 
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Holmes  to  elacidate  the  fact  that  the  presence  of  rats  in  a 
house  (at  any  rate  in  cities)  constituted  a  fair  presumption  of 
something  being  wrong.  That  might  not  be  the  case  m  farm- 
houses, for  one  might  have  rats  in  country  houses  vrithout  the 
drains  being  wrong ;  but  in  cities  the  home  of  the  rats  was  in 
sewers,  and  if  they  escaped  from  the  sewers  through  the  house 
drains  into  the  house,  that  fact  afforded  very  substantial 
evidence  of  there  being  a  direct  communication  between  the 
sewers  and  the  house  drain.  Therefore  these  markings  on  the 
pipes  would  tend  to  render  a  Sanitary  Inspector  suspicious. 
The  catalogue  was  divided  into  various  divisions.  There  was  a 
classification  which  had  been  rigidly  adhered  to.  Possibly  the 
most  interesting  section  was  that  dealing  with  bacteriology, 
but  the  limits  of  the  building  would  not  allow  of  their  having  a 
room  devoted  entirely  to  bacteriological  subjects.  A  lectui'e, 
however,  was  riven  in  their  course  of  lectures  to  students  on 
this  subject.  Dr.  Hewlett  had  presented  the  Museum  with  a 
few  specimens  of  micro-organbms,  as  exemplified  in  the  tubes 
before  him.  He  pointed  out,  in  speaking  of  bacilli,  it  must 
not  be  imagined  tnat  the  particular  growth  they  saw  in  these 
tubes  represented  a  single  bacillus,  on  the  contrary,  each  tube 
contained  a  colony  of  oacilli.  Some  of  these  were  innocent, 
and  some  were  more  or  less  of  a  malignant  nature.  They  had 
also  a  few  specimens  illustrating  pathology,  especially  the 
pathology  of  parasites,  flukes,  trichinas,  tuberculosis  in  the 
ox,  &C.  Then  there  was  a  meteorological  section  arranged  by 
Mr.  Symons,  with  a  very  fair  set  of  meteorological  instruments 
detailed  in  the  catalogue.  There  were  also  a  number  of  lantern 
slides  for  lecture  purposes,  and  these  were  made  considerable 
use  of  by  their  own  lecturers,  and  also  by  lecturers  who  went 
abont  under  the  auspices  of  The  Sanitary  Institute  delivering 
lectures  in  different  parts  of  the  country.  In  Section  B, 
devoted  to  the  hygiene  of  special  classes,  trades,  and  profes- 
sions, considerable  space  in  tne  catalogue  was  devoted  to  plans 
and  drawings  of  schools  and  artisans  dwellings.  He  did  not 
mean  to  say  that  these  were  all  models  of  construction,  indeed 
many  of  them  were  models  of  what  they  ought  to  avoid  in  the 
future.  Some  towns,  when  demolishing  large  areas,  had  sent 
deputations  to  the  metropolis  to  ascertain  what  sort  and  kind  of 
artisans*  dwellings  it  would  be  desirable  to  construct.  Such 
persons  would  find  it  useful  to  consult  the  plans  in  this  Museum. 
The  chief  section  was,  however.  Division  C,  dealing  with 
building  construction  and  sanitary  apparatus,  which  constituted 
the  most  interesting  and  the  most  compi*ehensive  collection  in 
the  whole  Museum.  In  connection  with  this  they  had  at  the 
present  time  drawings,  plans,  and  sections  of  t\\e  ^v^v^t^^^w^ 
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of  the  apparatus  by  which  the  sewage  of  London  was  dealt 
with.  He  believed  that  these  drawings  could  not  at  the 
present  time  be  found  anywhere  except  at  this  Museum.  These 
might  be  of  great  use  to  sanitary  engineers  as  samples  of  con- 
struction. He  referred  them  to  a  model  on  his  right  of  various 
forms  of  brick  walls  set  in  wet  sand  showing  the  efficacy  and 
the  result  of  a  damp-proof  course,  and  without  it.  If  they 
would  examine  it  closely  after  the  lecture,  they  would  see  that 
where  there  was  a  proper  damp-proof  course  the  moisture  did 
not  extend  beyond  that  course,  out  in  the  absence  of  such  a 
course  the  damp  rose  more  or  less  up  the  walL 

The  next  exhibit  gave  them  a  visual  impression  of  the  enor- 
mous quantity  of  water  that  an  ordinary  brick  would  take  up. 
It  consisted,  as  they  could  see,  of  two  bricks  originally  of 
exactly  the  same  weight,  poised  on  a  pair  of  scales,  and  the 
amount  of  water  in  the  beaker  placed  upon  the  dry  brick 
represented  the  amount  of  water  taken  up  by  the  moist  bricL 
They  would  understand  with  regard  to  a  house  that  was  damp 
what  an  enormous  quantity  of  water  the  wall  must  contain. 

The  diagram  above  that  specimen  showed  a  house  that  had 
been  built  in  a  very  happy  and  fortunate  position  so  far  as 
view  was  concerned,  but  they  would  see  from  the  diagram  that 
unless  that  house  had  been  built  on  a  concrete  foundation  it 
was  certain  to  be  damp,  for  it  had  been  built  on  a  pocket  of 
gravel,  beneath  which  was  an  impervious  stratum  of  close  clay 
in  which  the  water  accumulated  and  rose  by  capillary  attraction 
through  the  walls  of  the  house.  Beneath  their  feet  they  would 
see  several  examples  of  flooring,  the  floor  of  the  Museum  being 
a  sort  of  patchwork  just  to  illustrate  the  various  kinds  of 
flooring  that  were  available — Mosaic,  Wood  Block  Flooring, 
Parquet  Flooring,  &c. 

Then  there  were  various  kinds  of  water-closets,  to  two  of 
which  he  wished  to  call  attention.  These  were  both  very  bad 
forms  of  closets,  one  a  long  hoi)per,  and  the  other  the  old- 
fashioned  pan  closet,  there  being  under  the  container  a  D  trap 
which  very  often  caused  disease.  The  particular  exhibit  he  was 
referring  to  was  connected  directly  with  the  cistern  which  was 
presumaoly  used  for  drinking  purposes,  and  he  pointed  out  that 
whenever  the  valve  was  pulled  bubbles  of  air  found  their  way 
from  the  pan  up  through  the  water.  That  met  an  argument 
wliich  had  often  been  raised,  for  people  sometimes  said  it  was 
an  impossibility  if  a  closet  was  connected  with  a  cistern,  for  gas 
to  get  from  the  closet  up  into  the  cistern.  The  exhibit  in 
question  showed  very  clearly  the  contrary.  Such  people 
reasoned  as  if  the  pipe  going  from  the  cistern  to  the  closet  was 
always  full  of  water,  which  was  by  no  means  the  case.     This 
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pipe  might  get  full  of  foul  air,  and  directly  thev  got  a  connection 
between  the  cistern  and  the  closet,  that  foul  air  was  expelled 
through  the  water  and  contaminated  it.  Moreover,  there  were 
plenty  of  analyses  showing  that  water  in  a  cistern  so  connected 
often  contained  a  considerable  quantity  of  ammonia  and  was 
extremely  impure.  So  they  had  a  simple  fact  proved  by  ocular 
demonstration  and  other  means.  Some  of  the  most  modern 
forms  of  closets  would  also  be  found  in  the  Museum.  There 
were  the  Syphonic  closets,  which  presented  several  advantages, 
though,  on  the  other  hand,  they  presented  the  disadvantage  of 
requuring  a  three-gallon  flush.  The  Sanitary  Institute  had 
accepted  the  doctrine  established  by  some  very  careful  experi- 
ments made  by  a  committee  of  the  Institute,  that  a  two-gallon 
flush  is  not  sufficient  to  keep  a  w.c.  and  drain  perfectly  clear. 
Unfortunately  in  the  metropolis  the  water  companies  had  laid 
down  two  gallons  as  the  maximum  quantity,  and  this  limit 
had  been  sanctioned  by  statute.  There  was  consequently  a 
difficulty  at  the  present  time,  and  the  law  required  altering  in 
order  to  make  it  agree  with  the  dictates  of  sanitary  science. 

With  regard  to  drainage  they  had  some  special  exhibits.  A 
very  useful  one  which  he  supposed  had  taught  hundreds  of 
students  what  a  drain  ought  to  be,  was  the  large  model  on  his 
left,  showing  a  soil  pipe  with  all  kinds  of  joints,  showing  how  a 
lead  soil  pipe  should  be  connected  with  the  earthenware  pipe 
of  the  drain,  an  inspection  chamber  and  an  air  inlet.  It  also 
showed  how  the  soil  pipe  should  be  ventilated  by  being  carried 
up  full  bore  to  the  root,  and  also  how  the  various  closets  are  to 
be  connected  with  the  drain  which  was  provided  with  its 
ventilating  pipe  to  prevent  what  was  known  as  anti-syphonage. 
He  then  refeiTed  them  to  a  drawing  immediately  above  tlio 
model,  of  a  drain  which  presented  nearly  every  possible  defect. 
It  ran  up  and  down,  its  contents  were  escaping  into  the  earth,  the 
root  of  a  tree  had  grown  through  at  one  of  the  joints,  a  common 
enoufih  accident;  in  the  Museum,  indeed,  was  a  large  root 
whicn  was  found  inside  a  drain.  It  also  showed  a  right-angle 
junction  instead  of  a  smaller  drain  joining  the  drain  in  the 
direction  of  the  flow.  The  next  junction  was  not  inserted  in 
the  proper  way.  A  drain  such  as  that  must  necessarily  pollute 
the  ground  in  which  it  was  laid,  and  would  be  liable  to  get 
choked. 

The  next  drawing  represented  the  damming  back  of  sewage 
in  the  drain  from  a  defective  syphon.  The  arm  of  the  syphon 
which  went  towards  the  sewer  was  bent  in  a  faulty  manner,  in 
that  the  outlet  was  at  a  higher  level  than  the  arm  of  the  house 
part.  The  consequence  was  that  the  drain  never  emptied 
itself.    Then,  with  regard  to  traps  of  dravw^,  tVvet^  x^^x^^  ^!^ 
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kinds  of  traps  to  be  seen  in  the  corridor — bell  traps,  dip  traps, 
and  other  kinds  of  traps  that  human  ingenuity  had  qevised. 
What  they  found  extremely  useful  in  instructing  students  was 
a  fairly  complete  collection  of  apparatus  for  the  testing  of 
drains.  Modem  dmns  were  tested  by  what  was  called  the 
water  test,  also  by  what  was  called  the  smoke  test.  The  water 
test  was  applied  by  plugging  one  end  of  a  drain  at  the  lowest 
joint  and  simply  pouring  in  water  at  a  higher  point,  and 
noticing  whether  tne  water  level  sank  or  not ;  if  not^,  then  the 
drain  might  be  presumed  to  be  sound,  while  if  it  did,  then  it 
certainly  leaked.  Instead  of  stopping  the  end  of  the  drain  up 
with  clay,  there  were  several  more  or  less  ingenious  appliances 
which  had  been  devised  for  the  puriK)se.  He  showed  one  such, 
which,  if  of  the  proper  size,  firmly  plugged  it  on  being  screwed 
up.  He  also  showed  a  bag  which  was  used  for  the  same  pur- 
pose, which  had  the  advantage  over  the  screw  pluff  that  it 
could  be  applied  more  easily  in  certain  cases.  Then  there  were 
smoke  rockets.  These  were  filled  with  a  composition  which 
emitted  an  enormous  volume  of  smoke,  probably  something  like 
the  volume  of  smoke  in  the  "  Arabian  Nights  "  which  the  poor 
fisherman  let  out  when  he  uncorked  the  bottle  which  contained 
the  genii.  This  was  inserted  into  the  drain  after  being  lighted, 
the  ventilating  shafts  having  been  plugged  and  the  smoke 
being  under  pressure  would  find  its  way  through  any  imperfect 
joint.  Sometimes  the  defect  was  not  snown  by  one  rocket,  and 
several  had  to  be  employed  to  get  the  requisite  pressure.  He 
then  showed  another  kind  of  smoke  rocket,  which  he  said  was 
being  very  much  used  at  the  present  time.  It  was  a  compara- 
tively small  rocket,  but  it  would  burn  under  water,  that  is  to 
say,  the  fuse  was  not  extinguished  by  water.  That  was  an 
advantage,  inasmuch  as  it  enabled  them  to  pass  it  round  the 
bend  of  a  trap  through  the  water.  The  holder  attached  to  the 
rocket  was  used  for  drawing  back  the  case  after  the  discharge. 
All  these  various  appliances  were  made  great  use  of  in  the 
lectures  and  in  the  demonstrations  to  students. 

There  were  also  in  the  corridor  a  number  of  exhibits  showing 
the  results  of  faulty  sanitation,  the  effects  of  gases  on  pipes  and 
so  on.  He  especially  called  attention  to  a  fine  collection  of 
corroded  D  traps  and  corroded  old  pan  closets,  and  also  to  some 
extraordinary  sanitary  arrangements  which  have  been  taken 
out  of  some  of  the  best  houses  in  the  West-End  and  had  been 
presented  to  this  Museum,  showing  what  serious  sanitary  defects 
might  exist  in  high-class  dwellings. 

There  was  an  excellent  exhibit  bearing  on  water  supply, 
including  a  filter  of  one  of  the  London  Water  Companies,  full 
size  fiJJecI  with  fine  sand,  coarse  sand  and  pipes  underneath. 
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They  had  also  diagrams  one-quarter  scale  of  the  filtering  beds 
of  other  companies. 

He  directed  their  attention  to  a  new  exhibit  which  had 
recently  been  presented  to  the  Museum  by  a  Member  of  their 
Council,  illustrating  the  effects  of  pumping  at  a  well  on  the 
surrounding  strata.  They  would  see  that  a  well  in  the  centre 
of  a  porous  sandy  soil  reduced  the  water  level  over  a  very  wide 
area.  The  fall  of  level  in  the  form  of  a  curve  being  shown  by 
glass  tubes  symmetrically  arranged  outside.  The  more  they 
pumped  the  more  marked  was  the  curve.  In  other  words,  the 
more  water  that  was  pumped,  the  more  polluted  would  it  be 
likely  to  be,  drawing  as  it  did  its  water  from  a  larger  area  of 
surrounding  soil.  The  arrangement  of  the  model  was  in  a 
linear  series,  but  of  course  if  the  soil  were  homogeneous,  the 
well  would  act  more  or  less  in  a  circle. 

In  the  same  division  there  were  various  ventilating  appliances, 
cowls,  tubes,  and  flaps,  which  could  be  seen  in  the  gallery. 
Tobin's  tubes,  perforated  bricks,  ventilating  windows,  in  fact, 
a  fair  example  of  the  appliances  at  present  in  use. 

Further  on  there  were  various  lorms  of  cooking  apparatus. 
He  thought  it  would  interest  the  ladies  to  see  the  little 
apparatus  on  the  table  which  showed  a  kettle  being  heated  by 
electricity,  than  which  one  could  hardly  imagine  a  cleaner 
method  of  boiling  or  cooking,  but  unfortunately  at  present  an 
expensive  luxury.  He  also  showed  a  radiator  for  heating  a 
room  by  means  of  electricity,  which  did  not  require  any  flue. 
This,  too,  was  unfortunately  at  present  only  a  scientific 
curiosity. 

With  regard  to  Division  "D"  he  would  not  say  much  about 
the  various  foods,  or  hospital  and  sick  room  appliances,  but  he 
could  not  dispense '  witn  saying  a  few  words  about  filters. 
According  to  a  very  elaborate  investigation,  the  results  of  which 
had  recently  been  published  in  the  British  Afedical  Journal^  the 
only  filters  that  could  be  relied  upon  to  make  an  injurious  and 
polluted  water  safe  to  drink,  were  those  in  which  there  was 
very  close  packing  together  of  mineral  particles,  such  as  the 
Pasteur  and  Berkefeld  filters.  The  one  was  a  sort  of  porous 
porcelain,  and  the  other  was  a  siliceous  earth  closely  packed 
together.  In  such  a  tube  as  the  one  he  held  in  his  hand  the 
spaces  between  the  material  must  be  extremely  fine,  so  fine 
indeed  that  they  did  not  appear  to  allow  bacteria  to  pass  through, 
and  since  bacteria  were  of  extreme  minuteness  that  would  give 
them  some  idea  of  the  fineness  of  the  pores.  On  the  other 
hand  a  great  many  waters  were  only  polluted  with  a  little 
harmless  vegetable  matter,  and  such  waters  could  be  freed  from 
that  by  sand  or  other  filtering  medium,  many  varieties  of  wluelv 
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could  be  seen  in  the  Museum,  sucli  as  the  silicated  carbon, 
the  magnetic  iron,  &c.,  but  it  must  be  borne  in  mind  that  these 
would  not  free  water  from  bacteria. 

He  hoped  that  these  remarks  would  give  them  some  idea  of 
the  Museum  as  a  teaching  institution,  but  beyond  mere  students 
it  afforded  technical  knowledge  to  those  engaged  in  the  building 
trades,  engineers,  architects  and  others.  If  a  builder  wanted 
to  know  tne  various  patterns  of  ventilators,  sinks  or  drain  pipes, 
he  would  find  it  an  advantage  to  come  to  the  Museum,  especially 
as  from  time  to  time  they  had  Congresses  with  exhibitions  of 
sanitary  appliances,  to  the  best  of  which  medals  and  certificates 
were  awarded  after  careful  examination  and  trial.  It  was  more 
or  less  a  rule  that  these  exhibits  to  which  medals  were  awarded 
should  be  deposited  in  the  Museum,  and  that  rule  would 
doubtless  be  more  strictly  adhered  to  in  the  future ;  therefore, 
anything  new  or  special  in  sanitary  appliances  would  be  likely 
to  be  found  in  the  Museum. 

In  concluding  his  remarks  he  hoped  they  would  admit  that 
The  Sanitary  Institute  did  useful  work  although  they  had  no 
State  aid.  In  the  Museum  they  had  brought  together  a 
number  of  objects,  not  perhaps  of  interest  as  a  show  place,  but 
of  high  value  to  all  who  were  engaged  in  teaching  hygiene,  and 
of  special  value  to  the  advancement  of  sanitary  science  as 
applied  to  domestic  and  public  life. 


Mr.  H.  C.  SoPEE  (London)  called  attention  to  the  ventilation  of 
public  sewers,  the  gratings  for  which  were  generally  in  the  roadway. 
He  maintained  that  such  a  practice  was  altogether  objectionable  ;  in 
fact,  the  Vestries  did  what  they  would  not  permit  a  private  individual 
to  do.  He  asked  why  it  was  not  made  a  rule  to  carry  the  pipes  up 
against  the  wall  of  a  house,  as  indeed  it  was  done  in  some  districts. 
He  thought  the  practice  of  ventilating  into  the  roadway  was  the 
cause  of  much  illness. 

Mr.  A.  WrN'TEE  Bltth,  in  reply,  said  that  presuming  that  the 
sewers  were  perfectly  made,  as  sewers  of  the  best  form  were,  they 
could  give  rise  to  very  little  offence.  He  admitted  that  in  the  old 
sewers  where  there  were  "  dead-ends  "  offensive  accumulations  might 
take  place.  He  pointed  out  that  there  were  difficulties  in  the  way  of 
carrying  pipes  up  the  houses,  since  that  could  not  be  done  without 
the  permission  of  the  landlord,  and  experience  showed  that  such 
permission  was  very  reluctantly  accorded. 
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By  G.  Reid,  M.D.,  D.P.H. 

Read  at  the  Reception  of  Members  of  the  British  Medical 
Association  by  the  Institute  on  A  ugust  1st,  1895, 


Those  who  had  the  selection  of  the  subject  for  discussion 
to-day  have,  designedly  I  take  it,  left  me  a  free  hand  as  to 
which  of  its  many  phases  I  shall  deal  with,  for  the  possible 
ground  which  may  be  covered  is  in  no  way  limited  by  the  title. 
A  limit,  however,  has  been  placed  upon  the  time  at  my  disposal, 
and  although  I  appreciate,  as  no  doubt  you  do,  the  wisdom 
shown  by  the  Committee  in  this  respect,  those  of  you  who  have 
had  occasion  to  devote  much  time  to  the  study  of  the  question 
will  understand  the  difficulty  I  have  experienced  in  framing  the 
skeleton  of  my  paper,  so  that,  without  exceeding  the  time  limit, 
the  main  points  should  as  far  as  possible  receive  due  notice,  and 
opportunity  thus  be  given  for  a  pretty  full  discussion. 

JBy  the  rapid  growth  of  the  population  and  its  aggregation 
into  centres,  combined  with  improved  water-supplies,  the  sys- 
tematic sewering  of  towns,  and  trie  abolition  of  cesspools,  sewage 
which  previously  dissipated  itself  in  the  soil  surrounding  our 
houses,  or  foun({  its  way  by  numerous  small  outlets  into  water- 
courses, is  now  collected  and  carried  to  centres  whence,  as  a  rule 
after  very  indifferent  treatment,  if  any,  it  is  discharged  into 
streams  or  canals.  Thus,  although  one  great  evil  has  undoubt- 
edly been  remedied,  another  has  been  aggravated,  and  sanitary 
authorities  throughout  the  country  have  oeen  brought  face  to 
face  with  a  most  difficult  problem. 

Until  the  Local  Government  Act  of  1888  was  passed,  and 
Counly  Councils,  endowed  with  important  responsibilities  under 
the  Rivers  Pollution  Prevention  Act,  were  established,  local 
authorities  had  little  to  contend  with,  as  a  consequence  of 
the  increasing  pollution,  beyond  occasional  actions  for  damages 
brought  by  riparian  owners  and  others.  Now,  however,  things 
liave  altered,  and  County  Councils  as  controlling  authorities 
are  in  many  instances  exercising  their  powers  with  the  view  of 
effecting  a  radical  change  in  the  present  unsatisfactory  condition 
of  things. 

The  question  is  by  no  means  a  simple  one,  and  the  law, 
except  in    those    counties  where    special    powers  l\^\^  \^«^<^w. 
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acquired,  does  not  help  to  simplify  it,  although  it  is  satisfac- 
tory to  know  there  is  a  prospect  of  a  more  workable  Rivers 
Pollution  Prevention  Act  being  passed  in  the  near  f  utore. 

In  the  discussion  to-day  some  may  wish  to  deal  with  the 
question  as  it  affects  the  public  health,  while  others  may  prefer 
to  address  their  remarks  to  the  remedy ;  I  propose,  therefore, 
to  refer  to  both  points  in  introducing  the  subject. 

Although  by  the  sewering  of  towns  the  public  health  has 
greatly  benefited,  this  is  attributable  more  especially  to  the 
consequent  improvement  in  house  and  land  drainage,  and  the 
advantages  have  not  been  attained  without  some  amount  of 
injury  in  another  direction,  for  by  removing  the  typhoid  poison 
from  our  wells  we  have  increased  the  risk  of  transfemng  it 
to  our  rivers. 

Bacteriology  has  to  a  large  extent  cleared  our  minds  regarding 
the  causation  of  water-borne  diseases,  and  it  now  appears  to  be 
fairly  well  established  that  although  organisms  survive  for  long 
periods  in  the  soil,  they  die  more  or  less  rapidly  in  sewage  ana 
in  rivers.  We  know  also  that  by  efficient  filtnition  on  a  large 
scale  towns  may  be  protected  from  water  epidemics,  a  fact  of 
which  we  had  practical  proof  a  few  years  ago  in  the  cholera 
epidemic  in  Hamburg.  In  a  recent  report  to  the  London 
County  Council  by  Mr.  Parry  Laws  and  Dr.  Andrewes,  the 
results  of  a  special  inquiry  into  this  question  are  set  forth,  and 
the  facts  learned  from  numerous  tests  as  to  the  presence  of 
pathogenic  bacteria  in  sewage  and  sewer  air  are  given.  The 
conclusions  arrived  at  agree  with  those  of  previous  observers  as 
to  the  absence  of  pathogenic  bacteria  in  sewer  air,  and,  except 
in  the  case  of  sewage  collected  from  the  main  drain  of  the 
Eastern  Hospital  at  Homerton,  where  forty  cases  of  enteric 
fever  were  under  treatment,  and  where  the  disinfection  of  stools 
had  purposely  been  discontinued  for  two  days  previously,  they 
failed  to  find  the  bacillus  typhosus  by  means  of  careful 
bacteriological  analyses  of  many  samples.  '  Even  sewage 
collected  irom  a  sewer  at  a  point  a  quarter  of  a  mile  away  from 
the  hospital,  and  into  which  the  hospital  drain  discharged,  gave 
negative  results. 

The  suggested  explanation  of  this  is  the  "  mathematical  im- 
probability" of  finding  the  bacillus,  owing  to  the  very  large 
dilution  of  the  excreta  which  takes  place,  and  if  it  be  a  fact 
that  the  bacillus  typhosus,  in  greatly  reduced  numbers  it  is 
true,  can  still  be  found  in  sewage  which  has  been  kept  for  as 
long  as  a  fortnight,  we  may  conclude  that  this  explanation  is 
the  right  one. 

Most  Medical  Officers  of  Health  can  probably  call  to  mind 
examples   of   serious    poUutious  which    have  not   led   to  the 
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calamitous  consequences  one  might  have  reasonably  anticipated 
they  would  have  done.  I  may  mention  one  example  which 
occurred  in  my  own  experience.  A  comparatively  small  stream 
in  Staffordshire  receives  the  sewage  of  a  population  of  nearly 
500,000,  after  moderately  satisfactory  land  treatment.  During 
periods  of  rain,  however,  serious  pollution  of  this  stream  takes 
place,  owing  to  the  direct  discharge  of  untreated  sewage,  which, 
m  consequence  of  the  accumulated  deposit  in  long  sections  of 
old  sewers,  is  of  the  foulest  description.  This  has  led  to  the 
gradual  formation  of  mud  banks  for  miles  down  the  stream,  and 
within  about  fifteen  miles,  at  a  point  where  the  stream  traverses 
a  flat  country,  and  where  until  recently  the  tendency  to  flooding 
has  been  encouraged  by  weirs,  the  nuisance  has  become  very 
serious.  At  this  point  there  is  a  town  of  about  5,000  inhabitants 
in  which  many  oi  the  houses,  until  the  recent  removal  of  a  weir. 
were  periodically  flooded  by  the  foul  water  and  sewage  mud. 
Notwithstanding  this  fact,  however,  the  town  in  question  has 
not  suffered  exceptionally  from  typhoid  fever — a  circumstance 
which  is  certainly  remarkable  if  the  sewage-polluted  water  which 
inundated  the  cellars,  and  even  extended  to  the  ground  floors 
of  the  houses,  contained,  as  one  would  imagine  it  frequently 
must  have  done,  the  bacteria  of  typhoid,  for  it  is  almost  incon- 
ceivable under  such  circumstances  that  food  supplies  could  have 
escaped  frequent  contamination.  Possibly  the  tendency  to  the 
decay  of  typhoid  bacteria  in  sewage  and  streams  may  account 
for  this. 

On  the  other  hand,  recent  experience  has  brought  to  light 
new  dangers  from  pollution  of  streams.  I  refer  to  the  part 
played  by  shell-fish  as  disseminators  of  cholera  and  typhoid. 
In  the  report  of  the  medical  officer  of  the  Local  Government 
Board,  for  1894,  strong  suspicions  were  expressed  that  shell-fish 
from  Grimsby  and  Cleethorpes  had  contributed  to  the  diffusion 
of  cholera  in  1893,  the  explanation  being  the  contamination  of 
the  shell-fish  in  sewage-polluted  tidal  rivers  by  the  washing  of 
the  beds  with  every  tide,  in  addition  to  the  fact  that  oysters 
were  actually  stored  in  the  docks.  Dr.  Newsholme  of  Brighton, 
in  his  last  Annual  Report,  has  also  pointed  out  that  sewage- 
contaminated  oysters  and  other  shell-fish  were  responsible  for 
forty  per  cent,  of  the  typhoid  cases  which  originated  in  that 
town  during  1894,  the  number  of  such  cases  being  fifty-three. 

It  must  also  be  remembered  that  although  it  may  not  always 
be  possible  to  prove  direct  injury  to  human  life  from  sewa<xe- 
contaminated  water,  there  is  every  probability  that  cattle  suffer 
from  consuming  such  water,  hence  the  successful  actions  for 
damages  which  are  frequently  brought  against  authorities  by 
riparian  owners. 
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Be  this  as  it  may,  however,  it  is  contrary  to  law  to  pollute 
streams,  and  whether  the  incentive  to  action  be  the  protection 
of  human  or  animal  life,  or  merely  the  determination  that  the 
law  shall  be  observed,  the  fact  remains  that  sewage  must  be 
purified  before  it  is  discharged  into  streams.  Sir  Benjamin 
Ward  Richardson  suggested  some  time  ago  that  trunk  sewers 
might  be  laid  along  the  lines  of  railways  to  the  sea  coast,  but 
such  a  scheme  cannot  be  entertained  as  a  practical  solution  of 
the  difficulty,  and  each  authority  must  be  called  upon  to  do 
all  that  is  reasonably  possible  to  purify  their  sewage  locally. 

1  propose  to  occupy  the  remainder  of  the  time  at  my  disposal 
with  a  orief  summary,  based  to  a  large  extent  upon  practical 
experience,  of  the  available  means  of  accomplishing  this. 

In  Staffordshire  we  have  many  sewage-disposal  works — ^good, 
bad,  and  indifferent,  and  in  the  case  of  twenty-seven  of  these, 
and  at  thirteen  points  of  observation  on  streams,  samples  of 
effluent  and  river  water  are  regularly  collected  for  analysis. 
This  work  has  been  going  on  systematically  for  three  years, 
and  I  have  now  about  700  records  which  are  kept  in  tabular 
form,  together  with  particulars  as  to  the  rainfall  the  day  before, 
the  week  before,  and  the  month  before  the  date  on  which  the 
samples  were  collected,  and  the  estimated  flow  of  the  stream  at 
the  time.  So  far  as  the  ^ures  are  concerned,  I  have  not  yet 
had  time  to  study  them  sufficiently  to  extract  all  the  informa- 
tion they  are  no  doubt  capable  of  imparting,  but  it  is  evident 
that  such  records,  together  with  others  trom  other  counties  where 
the  same  work  is  being  carried  on,  are  likely  to  be  of  great 
and  increasing  value  in  the  future.  I  have,  however,  formed 
general  impressions  from  the  analytical  results  during  the 
progress  of  the  work,  and  these,  combined  with  information 
acquired  by  periodic  inspections  of  the  sewage-disposal  works, 
have  led  me,  rightly  or  wrongly,  to  arrive  at  fairly  positive 
conclusions.  It  may  perhaps  conduce  to  a  useful  debate  if  I 
simply  mention  categorically  the  impressions  I  have  formed, 
and,  without  much  comment,  indicate  the  direction  in  which 
useful  inquiry  may  be  conducted  in  order  to  elucidate  certain 
points  which  at  present  are  somewhat  obscure.  It  must  be 
understood,  however,  that  I  speak  as  a  humble  student  and  not 
as  an  authority  on  the  subject. 

My  experience,  then,  has  led  me  to  the  following  conclu- 
sions : — 

1.  That  the  most  satisfactory  results  are  obtained  by  precipi- 
tation followed  by  land  filtration,  providing  the  land  is  suitable, 
and  that  it  is  properly  prepared  and  efficiently  managed. 

2.  In  my  opinion,  tne  theory  that  because  the  nitrifying 
organisms  are  lound  chiefly  oii  the  surface,  therefore  the  lana 
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drains  need  not  be  laid  very  deep,  is  a  mistaken  one,  for,  what- 
ever the  explanation  may  be,  I  invariably  find  that  the  best 
effluents  are  derived  from  land  which  is  deep  drained.  In  one 
town  in  StafiFordshire  a  phenomenally  good  effluent  is  always 
produced  by  land  where  the  effluent  andns  are  from  six  to 
eight  feet  deep. 

3.  I  believe  that  land  if  properly  used  will  continue  to  do 
its  work  efficiently  for  an  indefinite  period ;  but  if  sewage 
in  excess  is  applied  to  it,  or  if  sufficient  intervals  for  aeration 
are  not  provided  for,  the  results  will  rapidly  deteriorate,  and  a 
long  rest  will  be  necessary  to  enable  the  land  to  recover. 

4.  One  common  cause  of  failure  is  the  needless  volume  of 
sewa^^e  which  is  received  at  the  works  during  periods  of  rain, 
and  m  many  instances  this  difficulty  might  easily  be  overcome 
if  a  separate  system  of  sewers  were  established.  It  is  not 
desirable  that  tne  sewage  should  be  very  concentrated,  but  the 
dilution  should  be  effected  not  by  the  uncertain  minfall  but  by 
properly  arranged  flushing  tanks. 

5.  It  must  be  accepted  as  a  principle  that  profit  should  be 
Bubsendent  to  efficient  disposal,  and  under  no  circumstances,  in 
the  case  of  works  of  any  size,  should  sub-letting  of  the  land  to 
farmers  be  entertained.  I  know  several  examples  of  works 
where  good  effluents  might  be  obtained  were  it  not  for  this 
practice. 

6.  As  regards  artificial  filtration,  I  think  it  is  pretty  generally 
admitted  now  that  such  substances  as  polarite  and  magnetone 
do  not  possess  any  specific  power  of  disintegrating  sewage 
by  some  mystic  process,  but  that  they  act  merely  as  air  carriers, 
and  so  contribute  to  the  growth  and  activity  of  the  nitrifying 
or^nisms  which,  with  proper  use,  develop  in  their  interstices. 

If  this  is  the  case  it  is  quite  a  question  whether  the  same 
results  might  not  be  obtained  by  ordinary  sand  filtration,  and 
that  they  can  appears  to  be  established  by  the  careful  and 
exhaustive  expenments  which  have  been  conducted  by  the 
Massachusetts  State  Board  of  Health.  It  is  possible  also  that 
the  efficiency  of  sand  filtration  may  be  increased  by  artificial 
aeration  of  the  filters,  although,  as  yet,  we  have  nothing  but 
experiments  on  a  small  scale  to  warrant  this  conclusion. 

Time  will  not  permit  of  any  mention  of  other  systems  of 
disposal,  but  I  believe  that  none  will  prove  to  be  satisfactory 
which  do  not  aim  at  producing  as  thorough  nitrification  as 
possible.  Any  system,  and  I  could  name  more  than  one,  which 
aims  merely  at  the  precipitation  of  the  solids  and  the  disinfec- 
tion of  the  effluent,  must  prove  a  failure,  for,  even  admitting 
that  the  effluent  is  aseptic  as  it  leaves  the  works,  a  point  wiU 
soon  be  reached  when,  by  dilution,  it  will  no  louget  bi^  %jc^^^xA 
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it  will  then  yield  up  its  organic  matter  to  the  putrefactive 
bacteria  in  the  stream,  and  sludge  will  at  once  be  formed. 

One  word  regarding  the  chemical  aspect  of  the  question. 
We  have  much  to  learn  before  we  can  bring  into  line  the  chain 
of  circumstances  which  will  render  intelligible  the  process  by 
which  the  organic  constituents  of  the  sewage  are  transformed 
into  more  stable  inorganic  substances,  but  that  the  transforma- 
tion must  be  reasonably  complete  in  order  to  arrive  at  a  good 
result  there  is  little  doubt.  I  would  far  rather  see  an  effluent 
in  which  nitrates  were  largely  present  than  one  which  showed 
imperfect  nitrification,  although  containing  less  albuminoid 
ammonia.  At  the  same  time  wnat  should  be  aimed  at,  beyond 
simple  clarification,  is  a  highly  nitrified  effluent  with  a  satisfac- 
tory reduction  of  organic  matter,  as  shown  by  the  absence  of 
albuminoid  ammonia  in  excess,  and  the  small  amount  of  oxygen 
absorbed;  if  the  first  requisite  is  fulfilled,  the  last  two  will 
probably  be  found  to  follow  as  a  natural  consequence. 

I  venture  to  suggest  that  future  inquiry  should  be  directed 
to  a  study  of  the  nitrifying  organisms,  in  order  to  arrive  at  as 
accurate  a  knowledge  as  possible  of  their  life  history.  The 
results  of  chemical  analyses  must  be  considered  in  conjunction 
with  the  conditions  of  bacterial  life  in  the  soil  or  fflter  which 
has  produced  the  effluent.  Investigations  as  to  the  nature  of 
the  soil  and  its  nitrifying  power  at  different  depths  should  be 
conducted,  both  by  collectmg  samples  of  the  soil  for  bacterio- 
logical tests,  and  by  draining  similar  land  at  various  depths,  and 
analyzing  the  respective  effluents.  I  have  recently  made  a 
beginning  on  these  lines,  but  I  have  not  yet  obtained  sufficient 
facts  upon  which  to  base  any  conclusions. 

The  question  of  sewage -disposal,  then,  is  an  extremely  technical 
one,  and  among  the  quicksands  which  beset  authorities  on  their 
voyages  of  discovery  to  find  the  best  solution  of  the  problem, 
not  the  least  dangerous  are  the  alluring  claims  of  plausible 
patentees,  who,  if  forewarned  of  the  visit,  present  tempting 
specimens  of  the  sparkling  effluent  by  the  side  of  the  sewage 
from  which  they  are  said  to  be  derived,  and  who  are  prepared 
to  go  any  length  in  undertaking  to  relieve  authorities  of  their 
responsibilities  if  they  will  only  adopt  this  or  that  special  system. 
The  question  is  a  chemical  as  well  as  an  engineering  one,  and 
local  authorities  would  do  well  to  be  guided  by  disinterested 
and  experienced  advisers  rather  than  run  the  risk  of  having 
their  judgment  obscured  by  irresponsible  and  interested  persons. 
Money  has  been  largely  misspent  in  the  past,  and  it  is  only 
by  an  intelligent  appreciation  of  the  valuable  lessons  which 
have  thus  been  taught  that  similar  mistakes  may  be  avoided  in 
the  future. 
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Professor  H.  BoBDrsoN  (London)  said  he  really  had  not  intended 
to  speak.  The  subject  was  too  large  to  touch  upon  except  in  respect 
of  one  or  two  points.  Those  who,  like  himself,  had  had  to  do  with 
sewage  disposal  for  twenty  or  thirty  years,  would  find  so  much  to 
discuss  that  the  difficulty  would  he  to  stop  them  once  they  had 
started  on  the  subject.  He  would  not  say  anything  in  reference  to 
pollution  of  rivers  and  streams,  but  would  confine  his  observations  to 
that  part  of  the  paper  with  which  he  thoroughly  agreed  in  reference 
to  the  interest  presented  by  the  study  of  the  life  history  of  microbes, 
these  microbes  playing  a  most  important  part  in  the  solution  of  the 
difiSculties  attending  the  disposal  of  sewage.  It  was  of  more  im- 
portance what  had  been  done  during  the  last  ten  years  than  in  all 
previous  time,  the  splendid  researches  of  the  State  Board  of  Health 
of  Massachusetts,  following  those  of  Warington,  Munro  and  others, 
all  pointed  to  the  fact  that  what  the  engineer  had  to  rely  upon  was 
the  microbe  in  bringing  about  purification.  At  the  present  time  the 
life  history  of  this  organism,  or  rather  of  these  organisms  (for  there 
must  be  several),  had  been  carefully  studied.  Some  of  them  required 
much  air,  and  others  little  or  none.  Their  functions  were  not  as  yet 
thoroughly  understood,  or  if  understood  by  bacteriologists,  their  con- 
clusions were  not  available.  He  hoped  therefore  that  bacteriologists 
would  pursue  the  matter  and  let  them  know  more  fully  what  these 
bacteria  did,  how  they  lived,  what  functions  they  discharged  under 
the  varying  conditions  in  which  they  existed.  It  was  very  well 
known  what  they  could  do  under  certain  conditions,  but  there  were 
many  problems  in  this  connection  which  required  elucidation.  These 
problems  would  admit  of  solution  in  a  very  short  time  if  men  like 
Dr.  Reid  and  others  were  to  devote  their  attention  to  arriving  at  a 
clear  idea  of  the  way  in  which  these  organisms  fulfil  their  functions. 
He  did  not  altogether  agree  with  the  lecturer  that  the  sand  filter 
would  solve  the  problem  of  sewage  purification.  What  they  wanted 
was  large  clean  surfaces  where  these  microbes  could  be  developed  and 
grow  under  circumstances  suitable  to  their  cultivation.  Whether 
that  was  to  be  done  by  means  of  a  sand  filter,  or  with  gravel  or  other 
filters  with  large  surfaces,  was  a  matter  which  had  been  the  subject  of 
much  investigation.  He  apologised  for  offering  these  disjointed 
remarks  in  answer  to  the  Chairman's  invitation,  and  he  regretted  that 
the  time  at  their  disposal  did  not  permit  of  their  thrashing  the 
subject  out  more  thoroughly. 

Dr.  A.  Whtpblbogb  (Wakefield)  said  he  fully  realised  the  neces- 
sity of  confining  himself  to  one  or  two  of  the  points  which  the 
subject  comprised.  His  own  experience  had  been  gained  in  the 
West  Biding  of  Yorkshire,  where  he  had  to  look  after  about  a 
thousand  mUes  of  more  or  less  polluted  rivers ;  and  some  of  the 
West  Biding  rivers  were,  he  thought,  about  the  foulest  in  the 
Kingdom,  and  that  was  saying  a  good  deal.  He  pointed  out  that 
the  ditficiilty  did  not  end  when  they  had  induced  local  authorities  to 
construct  efficient  works,  for  a  very  great  deal  depended  upon  the 
maintenance  of  their  efiiciency.    A  number  of  them  had  no  sewage 
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works  at  all,  others  only  nominal  sewage  works,  and  very  few  indeed 
bad  hitherto  turned  out  continuously  a  satisfactory  effluent.  Many 
only  worked  in  the  day-time,  and  not  at  all  on  Sundays^  in  blissful 
ignorance  of  the  fact  that  there  was  sewage  to  be  got  rid  of  on 
Sundays  as  on  other  days.  The  West  Biding  Biver  Board  obtained 
a  special  Act  conferring  upon  them  powers  of  inspection.  That  had 
been  a  weak  point  in  the  old  law,  for  under  it  the  superrising 
authority  had  no  right  of  entry  on  such  premises  to  see  whether  the 
process  of  purification  was  being  carried  on  efficiently  or  not.  Those 
interested  m  the  matter  would  at  once  recognise  the  necessity,  not 
only  of  causing  such  works  to  be  built,  but  to  enforce  their  woridog 
at  night  and  on  Sundays.  In  the  manufacturing  districts  their 
difficulties  went  far  beyond  domestic  sewage.  In  the  West  Biding 
they  had  some  very  foul  effluents  from  various  manufactiuing  pro- 
cesses, and  they  were  now  confronted  with  the  question  whether  this 
effluent  ought  to  be  allowed  to  go  into  the  sewers,  or  whether  the 
manufacturers  should  have  separate  outfalls.  If  from  the  engineer- 
ing and  chemical  standpoint  it  was  practicable  that  the  trade  effluent 
should  be  turned  into  the  sewers  and  dealt  with  at  the  outfall,  not 
only  woidd  the  task  of  supervision  be  much  easier,  but  the  total  cost 
to  the  community  would  be  less.  The  Local  Government  Board  had 
of  late  declined  to  sanction  schemes  for  the  drainage  and  sewage 
disposal  of  districts  unless  the  manufacturers  submitted  their  effluent 
to  a  preliminary  treatment  before  passing  them  into  the  sewers.  He 
then  proceeded  to  discuss  the  alleged  self^purification  of  streams.  He 
had  made  a  practice  of  analysing  at  intervals  of  a  week  or  a  month  the 
streams  into  which  all  this  foulness  flowed.  He  found  that  the  sum 
total  of  filth  in  the  lower  part  of  the  river  was  by  no  means  equal  to 
the  amount  poured  into  the  river  and  its  tributaries  higher  up.  It 
was  easy  to  see,  however,  that  this  purification  was  mainly  effected 
by  the  deposit  of  the  filth  on  the  banks  and  foreshore,  and  whenever 
the  stream  ran  low  they  had  the  concentrated  results  of  such  filth 
accumulations. 

Major  Lamoeock  Flo  web  (London)  said  that  he  spoke  from  long 
experience  of  a  river  out  of  which  people  drank — the  Biver  Lee — and 
he  had  to  thank  Dr.  Beid  for  the  very  excellent  way  in  which  he 
had  brought  the  subject  before  them,  many  of  the  points  raised 
being  of  the  utmost  importance.  Dr.  Whitelegge  had  pointed  to  a 
matter  of  absolute  necessity  in  the  treatment  of  sewage  and  the 
purification  of  rivers.  It  was  indispensable  that  these  works  should 
be  kept  up  to  a  proper  standard  of  efficiency  by  constant  inspection. 
He  knew  many  cases  in  which  excellent  sewage  effluent  had  been 
produced  in  the  early  days  of  the  works,  but  they  had  been  handed 
over  to  a  Committee  of  the  Authorities,  and  not  to  Engineers,  as  they 
should  have  been,  and  then  they  were  neglected,  so  that  it  might  be 
said  that  the  rates  had  been  kept  down.  He  observed  that  sewage 
farms  had  been  very  much  abused.  He  contended  that  earth,  as  had 
been  contended  by  Moses,  was  the  best  purifier  of  refuse,  and  he  did 
not  think  they  had  gone  much  further  in  this  direction  since  his 


DISCUSSION.  377 

time.  He  pointed  out  that  sewage  farms  must  be  in  proper  positions, 
and  the  sewage  must  be  delivered  in  a  certain  form  at  such  farms ; 
they  must  ascertain  its  composition  before  they  could  know  the 
quantity  of  land  required  to  deal  with  it.  One  of  the  difficulties 
was  the  large  addition  to  the  quantity  of  sewage  that  occurred  in 
storm  times  when  it  amounted  to  a  perfect  flood ;  when  that  occurred 
the  sewage  flowed  directly  into  the  river.  He  said  that  in  an  area 
with  60,000  inhabitants  they  treated  their  sewage,  or  pretended  to 
treat  it,  on  a  farm  of  160  acres.  They  poured  their  sewage  on  to 
this  place  without  any  preparation  whatever,  and  the  result  was  of 
course  abominable.  He  concurred  in  the  view  that  the  best  mode  of 
dealing  with  sewage  was  by  precipitation  and  subsequent  filtration 
through  a  suitable  thickness  of  land.  He  had  begun  it  many  years 
ago,  but  they  had  foi*etold  that  he  would  never  arrive  at  anything. 
He  was,  however,  glad  to  find  that  Dr.  Seid  was  also  of  opinion  that 
it  was  the  best.  With  regard  to  the  pollution  and  purification  of 
rivers,  no  notice  had  been  taken  of  the  abominations  which  got  into 
the  smaller  tributaries,  and  were  left  there  to  putrefy  until  a  heavy 
storm  washed  them  down  into  the  main  stream.  He  thought  a  (con- 
stant system  of  perfect  inspection  would  unquestionably  prove  of 
material  assistance  in  effecting  the  purification  of  rivers. 

Mr.  J.  Wallace  Peqgs  (Christchurch)  said  he  wished  to  refer  to  a 
case  of  river  pollution  in  which  he  had  taken  some  interest  during  the 
last  year  or  two.  He  was  referring  to  southern  rivers,  the  Stour  and 
the  Avon,  both  of  them  salmon  rivers  with  public  fisheries  of  great 
value.  It  had  been  the  custom  of  the  Town  Council  of  Christchnrch 
to  take  the  sewage  from  the  town  by  flat,  badly-constructed  sewers, 
delivering  the  raw  sewage  into  the  rivers  without  any  treatment. 
This  had  gone  on  until  about  two  years  ago,  when,  by  the  construc- 
tion of  additional  sewers,  the  matter  came  prominently  fonvard. 
They  were  able  to  deal  with  this  question  of  pollution  in  the 
following  way  and  bring  it  home  to  the  authorities.  A  strong 
committee,  of  which  he  had  the  honour  of  acting  as  honorary 
secretary,  was  appointed  locally,  and  by  working  away  at  the 
question  they  were  enabled  to  memorialise  the  Local  Government 
Board,  and  thus  obtained  an  order  for  an  enquiry  at  Christchurch. 
That  Local  Government  Board  enquiry  was  held  by  General  Crozier, 
R.E.,  and  the  report  was  entirely  in  favour  of  the  committee.  He 
mentioned  this  just  to  show  how  the  southern  rivers  had  been  dealt 
with,  but  that  was  a  comparatively  simple  matter  compared  to  the 
rivers  alluded  to  by  Dr.  Reid  and  Dr.  Wliitelegge.  The  interest 
arising  from  the  rivers  Stour  and  Avon  was  that  the  rivers  at  the 
point  in  question  were  tidal,  that  is  to  say,  the  fresh  water  was 
pushed  up  by  the  rising  tide.  That  was  a  difficult  matter  because  it 
did  not  come  quite  within  the  Rivers  Pollution  Prevention  Act. 
Then  again  the  "double  tides"  which  occurred,  give  a  very  slight 
rise  and  fall  of  the  rivers,  and  therefore  a  very  small  scouring  action. 
He  agreed  as  to  the  separation  of  rainfall  from  sewage,  and  he 
beliered  that  that  was  the  only  scientific  way  of  treatvw^  lvy«\i 
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sewage,  especially  when  it  had  to  be  lifted  by  pumping  and  taken  on 
to  the  land.  He  concurred  in  what  Major  Flower  had  said  as  to  the 
pollution  going  on  in  the  tributary  rivulets,  which  he  thought  should 
be  more  systematically  looked  after,  and  which  he  thought  should  be 
seen  to  in  any  future  legislation  on  this  subject ;  he  would  refer  more 
particularly  to  the  small  pollutions  from  mansions,  farmsteads, 
cottages,  and  foul  ditches.  Above  all  they  must  have  an  Act  that 
was  workable.  Dr.  Ashby,  the  Medical  Officer  of  Health  for  Beading, 
had  stated  before  the  Eoyal  Commission  on  Metropolitan  Water 
Supply,  1893,  that  the  Kivers  Pollution  Prevention  Act  has  been 
more  or  less  a  dead  letter  all  through  the  country.  He  concluded 
by  expressing  the  hope  that  a  really  workable  Act  would  be  obtained 
soon,  and  that  The  Sanitary  Institute  would  have  an  opportunity  of 
helping  forward  such  Bill  in  the  future. 

Mr.  W.  D.  Scott  Moncbibff  (London)  said  that  they  were  very 
much  indebted  to  the  lecturer  tor  his  interesting  and  suggestive 
paper.  Looking  at  Dr.  Seid's  remarks  as  a  whole,  one  could  read 
between  the  lines  so  far  as  to  see  that  he  felt,  like  everyone  else 
who  had  thought  seriously  on  the  question,  that  the  subject  of  river 
purification  was  just  now  in  a  transitional  state.  In  £ngland  it  was 
difficult  to  say  what  the  line  of  divergence  between  the  old  and  the 
new  was  likely  to  take.  In  Germany  the  difficulty  of  river  pollution 
had  received  much  attention,  and  was  just  now  in  a  very  acute  form. 
There  was  a  strong  Hne  of  demarcation  between  the  scientists  of 
North  and  of  South  Germany.  So  far,  the  action  of  the  German 
Imperial  Authorities  had  been  the  same  as  that  of  the  Local  Qt)vern- 
ment  Board  in  England,  that  is  to  say,  there  was  a  rising  demand 
for  definite  provisions  in  respect  of  the  pollution  of  streams.  In  the 
North  these  requirements  had  taken  a  chemical  direction,  but  there 
were  objections  in  South  Germany  as  to  the  limits  which  were  being 
set  as  to  what  might  or  might  not  be  passed  into  the  rivers. 

Many  years  ago,  Pettenkofer  had  carried  out  certain  investigations 
in  respect  of  the  self-purifyiug  power  of  the  River  Iser.  Being  him- 
self a  chemist,  he  had  handed  over  the  bacteriological  investigation  to 
Prof.  Buchner.  Jt  had  been  stated  that  the  Iser  was  capable  of 
purifying  by  some  internal  process  the  discharge  of  sewage  from  the 
town  of  Munich,  with  its  3o0,000  inhabitants,  so  completely,  that  a 
mile  or  two  further  down  there  was  no  pollution  at  all.  Of  course  a 
great  many  arguments  might  be  founded  upon  an  experience  of  that 
kind,  but  the  conclusions  arrived  at  would  be  somewhat  misleading  if 
applied  to  different  conditions.  In  the  first  place  the  volume  of  the 
Iser  in  proportion  to  the  volume  of  sewage  was  enormous.  Recently 
Munich  had  been  sewered,  and  was  being  fitted  up  with  all  the  appli- 
ances of  modern  sanitation,  consequently  the  discharge  of  sewage 
into  the  Iser  would  be  greatly  increased.  Even  that  was  accepted 
by  the  South  German  school  of  bacteriologists,  who  asserted  that 
the  river  would  be  capable  of  dealing  with  the  sewage  of  a  town  of 
500,000  inhabitants.  The  Iser  was  a  large  stream  and  it  contained 
a  great  amount  of  suspended  mineral  matter  which  was  more  or  less 
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alkaline,  and  he  suggested  that  this  suspended  matter  would  no 
doubt  act  yery  favourablj  on  the  bacteriological  activity  of  the  river 
in  providing  rafts  for  the  working  of  microbes  and  facilitating  their 
growth. 

In  Berlin  the  chemists  were  laying  down  hard  and  fast  rules  with 
regard  to  the  small  amount  of  pollution  that  would  be  allowed  to 
pass  into  rivers,  while  on  the  other  hand  the  school  of  bactenolo- 
nsts  referred  to  were  maintaining  that  streams  were  capable  of 
dealing  with  a  very  much  greater  amount  of  organic  matter  than 
chemists  supposed  possible.  He  observed  that  it  was  very  necessary 
for  people  in  England  to  have  a  clear  idea  of  the  functions  streams 
were  expected  to  perform.  He  took  two  extreme  cases,  one  a  clear 
stream  passing  over  igneous  rocks,  possessed  of  very  low  bacterio- 
logical activity,  and  on  the  other  hand  streams  which  were  nothing 
more  and  nothing  less  than  open  sewers.  Clear  highland  streams 
did  not  offer  the  best  conditions  for  self  purification,  because  organic 
impurities  thrown  into  them  would  probably  remain  unbroken  up 
for  a  very  much  longer  time  than  in  the  case  of  rivers  in  a  high 
bacteriological  state  of  activity  running  through  agricultural  land. 
It  might  be  laid  down  as  a  general  rule  that,  putting  aside  outlying 
streams  in  valleys  where  there  were  no  human  habitations,  what 
between  land  filtration  and  land  manuring,  it  was  inevitable  that 
rivers  should  be  contaminated.  He  did  not  think  a  river  like  the 
Thames  could  ever  be  made  chemically  or  bacteriologically  pure,  and 
he  thought  it  would  be  a  great  disadvantage  if  it  were.  It  really 
came  to  this,  first,  what  is  the  proper  relation  between  the  volume  of 
a  stream  and  the  amount  of  contamination  it  received  in  relation 
to  its  bacteriological  activity.  If  the  stream  were  overladen  with 
organic  matter,  there  would  be  a  growth  of  fungi  which  would 
retard  or  destroy  its  purifying  power.  It  was  possible  to  have  a 
stream  so  polluted  that  its  use  as  a  purifying  agent  became  altogether 
eliminated.  On  the  other  hand,  they  might  safely  discharge  into  a 
small  but  not  over^ worked  stream  an  amount  of  organic  impurity 
which  would  be  quite  beyond  the  power  of  a  larger  but  over-polluted 
river  to  deal  with. 

When  Dr.  Beid  spoke  of  the  relation  of  pollution  to  bacteriolog}% 
he  alluded  to  nitrifying  organisms  as  being  the  principal  agents  of 
purification.  That  was  perfectly  true,  nitrification  being  the  final 
form  which  the  highly  complex  substances  assumed.  He  would, 
however,  like  to  ask  what  was  meant  by  a  nitrifying  organism  ?  The 
organisms  which  effected  the  greater  part  of  the  conversion,  and 
which  were  always  ready  to  hand  for  the  breaking  up  of  organic 
matter  into  its  harmless  constituents,  such  as  the  protean  group  and 
the  Badllns  Subtilis,  were  only  nitrifying  organisms  in  a  contribu- 
tory sense.  He  questioned  very  much  whether  there  were  organisms 
that  were  capable  of  directly  nitrifying  organic  matter  under  ordi- 
nary conditions.  Organisms  of  liquifaction  changed  organic  matter 
but  did  not  nitrify  it,  and  this  process  should  be  carried  out  before 
making  use  of  the  streams  where  final  nitrification  took  place  by 
means  of  strictly  nitrifying  organisms.    Dr.  Eeid  h^  xiQ\.  x^i<€tt^\ 
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to  the  recent  experiments  of  Mr.  Dibdin,  at  Barking,  who  had  done 
some  extremely  interesting  and  courageous  work.  He  hoped  that 
the  general  tendency  would  be  to  work  in  the  direction  of  nature, 
and  not  by  any  chemical  process  which  retarded  bacteriological 
efficiency. 

Mr.  £.  F.  Gbantham  (London)  said  he  had  no  difficulty  in  recog- 
nising the  town  of  500,000  inhabitants  to  which  Dr.  Beid  had 
referred,  and  he  was  in  a  position  to  testify  to  the  extent  of  the  mud 
banks  lower  down  the  river  to  which  he  had  alluded,  due  no  doubt 
to  the  deposit  from  the  effluent  sewage  from  the  town.  It  was  very 
desirable  to  prevent  the  formation  of  such  mud  banks  by  a  more 
efficient  purification  of  the  effluent.  With  regard  to  artificial  fil- 
tration through  sand,  he  might  perhaps  enter  a  little  on  the  point 
alluded  to  by  Mr.  Scott  Moncrieff,  viz.,  Mr.  Dibdin's  report  to  the 
London  County  Council  on  artificial  filtration.  Mr.  iHbdin  had 
tried  five  materials :  pea  gravel,  sand,  burnt  ballast,  what  is  called  the 
proprietary  material,  and  coke  breeze.  After  several  months*  ex- 
perimenting he  had  found  that  sand  was  too  fine,  and  ballast  rather 
too  coarse,  and  of  all  the  materials  coke  breeze  three  feet  thick  gave 
the  best  effluent.  He  came  to  the  conclusion,  after  laying  out  an 
acre  of  this  material,  that  he  could  purify  a  million  gallons  in  twenty- 
four  hours,  from  which  he  inferred  that  180  acres  of  it  would  be 
sufficient  to  purify  all  the  sewage  of  London.  It  was  presumed,  of 
course,  that  lime  would  first  be  used  to  precipitate  the  matters  in 
suspension.  He  did  not  suppose  that  Prof.  Robinson  wished  them 
to  consider  all  the  literature  of  the  last  fifteen  years  on  the  subject  as 
useless,  because,  although  they  were  finding  out  the  causes  that  pro- 
duced the  effects,  many  of  the  recommendations  made  m  past  years 
held  good  now.  For  instance,  Dr.  Frankland's  suggestion  as  to  inter- 
mittent filtration,  they  had  no  doubt  learned  much  about  it,  but  he 
did  not  think  it  could  be  improved  upon.  He  pointed  out  that  a  Eivers 
Pollution  Act  had  been  three  years  before  Parliament  without  ha>'in£ 
been  carried  through.  That  Bill  was  founded  on  the  Act  that  haa 
been  passed  in  respect  to  the  Mersey  and  Irwell.  The  Mersey  and 
Irwell  Committee's  Act  and  the  West  Riding  of  Yorkshire  Rivers 
Board's  Act  had  and  would  be  productive  of  much  good.  Sir  Henry 
Roscoe  had  said  in  evidence  he  had  no  doubt  in  his  experience  in  the 
Mersey  and  Irwell  that  there  was  some  practicable  method  of  dealing 
with  all  kinds  of  trade  refuse.  The  method  of  dealing  with  the 
refuse  by  the  manufacturers  individually  was  a  very  difficult  question. 
If,  on  the  other  hand,  they  turned  the  refuse  into  the  sewers  it 
became  very  difficult  to  deal  with,  unless  the  chemists  could  come  to 
their  assistance.  It  was  evident  tliat  an  engineer  must  have  great 
difficulty  in  dealing  with  an  effluent  from  such  various  sources 
seeing  that  it  varied  from  hour  to  hour,  and  one  could  never  tell 
beforehand  whether  it  would  be  acid  or  alkaline. 

Dr.  G.  Reld  (Stafford)  in  reply  pointed  out  that  the  filter  need  not 
necessarily  be  sand.    When  he  spoke  of  sand,  he  included  gravel  of 
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yarious  sused  particles,  probably  it  did  not  matter  whether  they  used 
sand  or  any  other  substance,  provided  the  filter  was  permeated  with 
air  and  it  enabled  bacteria  to  grow  in  contact  with  the  sewage. 
With  reference  to  trade  effluents  mentioned  by  Dr.  Whitelegge,  he 
said  he  had  had  no  experience  of  such,  so  that  he  had  no  grounds  to 
go  upon  from  a  practical  point  of  view.  Dr.  Whitelegge  had  also 
referred  to  the  idea  held  by  some  that  sewage  may  under  certain 
circumstances  be  turned  into  streams  in  consequence  of  their  self- 
purifying  powers.  He  had  gathered  that  he  objected  very  strongly 
to  this  practice  in  consequence  of  what  took  place  aften^ards.  Mr. 
Scott  Moncrieff  had  also  referred  to  the  question,  implying  apparently 
that  it  might  be  a  permissible  proceeding.  So  far  as  Staffordshire  was 
concerned  he  did  not  think  it  contained  what  might  be  called  a  self- 
purifying  stream,  except  perhaps  in  districts  where  there  was  no 
sewage  to  turn  into  tnem.  To  be  self-purifying  it  must  contain 
oxygen,  and  he  did  not  think  they  could  find  many  polluted  streams 
which  contained  much  oxygen.  With  regard  to  the  principle  itself, 
he  asked  whether  it  \i7i8  a  fair  proceeding  to  liandicap  towns  lower 
down  the  stream  by  turning  into  it  sewage  at  a  higher  level.  By  so 
doing  they  abstracted  to  some  extent  the  power  of  the  river  to  purify 
itself,  so  that  he  did  not  tliink  it  was  a  fair  proceeding.  Major 
Flower  thought  earth  was  the  best  purifier,  and  this  was  doubtless 
the  case.  He  had  bad  experience  of  sand  filters,  which  however 
were  not  properly  managed,  and  also  of  polarite  filters,  but  even  from 
the  latter  he  had  not  succeeded  in  obtaining  anything  like  so  good  an 
effluent  as  from  a  well-managed  land  filtration  scheme  with  deep 
effluent  drains.  With  regard  to  coke  breeze  as  a  solution  of  the 
difficulty,  he  would  like  to  be  able  to  believe  that  it  was  going  to 
relieve  them  of  the  difficulties  of  sewage  disposal  at  the  rate  of  one 
acre  to  a  million  inhabitants.  He  did  not  suppose  there  was  any 
particular  virtue  in  coke  breea^,  except  that  it  was  a  convenient 
material  for  bacterial  erowth,  and,  consequently,  nitrification.  If 
coke  breeze  could  do  this  there  were  possibly  other  substances  better 
available  to  the  various  towns  by  which  the  same  result  might  be 
achieved. 

Sir  DoxroLAS  G-alton  (London)  said  the  most  satisfactory  part  of 
the  discussion  was  that  it  made  them  feel  that  they  were  approaching 
the  solution  of  the  sewage  question.  It  was  evident  from  the 
experiments  which  chemists  had  made,  with  the  assistance  of  the 
biologist  and  the  engineer,  that  they  would  shortly  be  able  to  de\ise 
a  means  which  would  return  the  water  of  the  sewage  in  a  compara- 
tively inocuous  form  into  the  streams.  In  respect  of  river  }>ollution^ 
he  pointed  out  that  the  first  Act  of  Parliament  had  been  passed 
under  great  difficulties.  It  had  been  very  strongly  opposed,  and  the 
various  restrictions  that  had  been  put  into  it  had  really  made  it  quite 
unworkable  for  good.  Since  that  time  the  public  had  become  better 
educated  in  respect  to  keeping  rivers  clean,  and  the  next  Act  of 
Parliament  would  probably  be  a  more  efficient  one.  In  respect  of 
the  question  of  the  pollution  of  the  stream,  he  \K)\ivtAid  v\\3X»  \Vv^ 
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when  they  got  into  country  districts  where  there  were  large  villages, 
with  all  sorts  and  conditions  of  sewers,  they  must  go  still  further 
hack  in  the  question  of  purification,  and  they  must  not  allow  the 
ditches  which  surround  &rms  and  villages  to  he  filled  with  a  quantity 
of  impure  matter,  which  was  of  course  washed  down  into  the  stream 
when  there  was  much  rain.  They  had  found  great  difficulty  in  this 
respect  in  his  own  county  of  Worcestershire,  to  which  attention  was 
constantly  heing  called  hy  the  County  Medical  Officer,  who  pointed 
out  that  he  had  no  means  of  preventing  the  contamination  of  streams 
which  ought  to  be  perfectly  clean.  He  thought  that  any  future  Act 
ought  to  contain  conditions  which  would  assist  rural  sanitary  officers 
in  this  matter. 
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It  is  but  little  more  than  ten  years  ago  that  Robert  Koch  first 
published  his  beautiful  and  comparatively  simple  methods  for 
the  study  of  bacteria,  and  although  their  application  to  water 
was  in  the  first  instance  regarded  as  of  subsidiary  interest  in 
comparison  with  their  use  in  the  direct  study  of  the  problems 
of  disease,  yet  it  must  now  be  obvious  to  all  that  a  new  era  in 
the  study  of  water  purification  was  really  inaugurated  when 
these  methods  were  first  applied  to  the  bacteriological  exami- 
nation of  water. 

It  is  not  necessary  for  me  here  to  enter  into  the  germ  theory 
of  zymotic  disease,  and  the  possibility  of  infectious  maladies 
being  communicated  by  means  of  water.  These  are  now 
accepted  facts,  but  it  was  the  early  interweaving  of  these 
theories  with  the  hygiene  of  potable  water  that  not  unnaturally 
led  those  connected  with  the  sanitary  aspects  of  our  water 
supplies  to  embrace  the  opportunity  thus  afforded  for  tlie  first 
time  of  gaining  an  insiglit  into  the  actual  microbial  condition 
of  water  from  various  sources,  and  submitted  to  various  pro- 
cesses of  purification  both  natural  and  artificial. 

Amongst  the  most  important  of  the  natural  agencies  for 
which  it  was  desirable  to  determine  the  purifying  power  as 
regards  the  elimination  of  bacterial  life,  was  the  filtration  which 
water  undergoes  in  passing  through  great  thicknesses  of  porous 
strata,  as  in  the  case  of  deep  well  ancl  spring  water ;  again,  the 
action  of  the  flow  of  rivers  and  streams  on  the  bacterial  life 
present  in  them ;  again,  the  effect  of  sedimentiition  in  large 
water-basins,  and  the  action  of  sunshine  on  the  micro-organisms 
of  water. 

A  large  number  of  investigations   have   been  nvada  v\  ^Vv 


384  THE  BACTEBIAL  PUBIFICATIOK  OF  WATSB. 

these  several  directions,  but  I  cannot  do  more  than  briefly 
indicate  the  results  which  have  been  obtained,  and  the  general 
conclusions  which  have  been  drawn  from  them. 

That  deep-well  waters  possess  a  very  high  degree  of  bacterial 

fwxnty  is  shown  by  the  very  small  number  of  micro-organisms 
oimd  in  them.  Thus,  in  my  bacteriological  examinations  of 
the  London  Water  Supply  for  the  Local  Government  fioard, 
which  I  commenced  in  the  year  1885,  I  repeatedly  found 
numbers  under  10  per  cubic  centimetre;  and  similar  results 
have  been  obtained  with  similar  waters  by  other  investigators, 
both  at  home  and  abroad.  To  appreciate  the  smallness  of  the 
numbers  found  in  these  deep-well  waters,  it  must  be  borne  in 
mind  that  surface  water,  such  as  that  of  the  Thames  at  the 
intakes  of  the  London  Water  Companies,  may  contain  from 
1,000  to  120,000  microbes  per  cubic  centimetre. 

As  regards  the  changes  in  the  bacterial  contents  of  river 
water  during  its  flow,  I  had  a  particularly  favourable  oppor- 
tunity some  years  ago  of  studying  this  point  in  connection  with 
the  River  Dee,  in  which  my  examination  extended  over  a 
distance  of  upwards  of  40  miles.  Above  Braemar  the  Dee  was 
found  to  yield  only  88  microbes  per  c.c ;  after  receiving  the 
sewage  at  Braemar,  however,  the  number  went  up  to  2,829 
per  C.C.,  whilst  some  miles  further  down  the  number  had  fallen 
to  1,139;  below  another  point  where  some  more  sewage  had 
gained  access  the  number  rose  to  3,780,  whilst  some  miles 
further  down  it  again  fell  to  938  ;  with  fresh  access  of  sewage  it 
rose  to  1,860  per  c.c,  lower  down  again  falling  to  950  microbes 
per  c.c.  The  River  Dec  thus  affords  a  most  striking  example 
of  repeated  pollution  and  repeated  restoration  of  a  stream  to  a 
state  of  comparative  bacterial  purity.  But  one  of  the  most 
interesting  features  of  this  experiment  was  the  circumstance 
that  the  absolute  amount  of  polluting  material  gaining  access 
to  the  stream  at  the  several  points  was  so  small  that  it  was  not 
detectable  by  chemical  analysis  at  all,  although  so  distinctly 
indicated  by  the  far  more  delicate  bacteriological  examination. 

Another  factor  demanding  investigation  was  the  effect  of 
sedimentation  in  large  water-basins  on  the  bacteria  present. 
That  such  sedimentation  has  the  effect  of  largely  diminishing 
the  number  of  bacteria  suspended  in  the  water  was  probable, 
from  laboratory  experiments  which  I  made  on  this  subject  ten 
years  ago,  and  also  from  the  fact  that  the  water  of  the  ocean 
and  of  large  lakes  is  generally  found  to  be  only  sparsely  populated 
with  bacteria.  In  collecting  evidence  to  bring  before  tne  recent 
Royal  Commission  on  the  London  Water  bupply,  I  had  the 
opportunity  of  approaching  this  important  question  of  sedimen- 
tation  more  closely  on  a  large  practical  scale,  by  making  numerous 


PBOF.  PEttCY  FBANKLAND.  385 

experiments  at  the  storage  reservoirs  of  the  several  London 
Water  Companies.  These  experiments  showed  that  storage  in 
subsiding  reservoirs  is  of  very  great  value,  not  only  because  it 
enables  the  companies  to  abstam  from  taking  water  when  the 
riyers  are  in  flood  and  otherwise  in  bad  condition,  but  also  on 
account  of  the  remarkable  removal  of  micro-organisms  which 
takes  place  in  the  process. 

Thus  the  following  concrete  example,  selected  at  random, 
well  illustrates  this  point : — 

At  the  West  Middlesex  Company's  works  the  Thames  water 
at  the  intake  contained  1,437  bacteria  per  c.c,  whilst  aft^r 
passing  through  one  storage  reservoir  the  number  present  was 
only  318,  and  after  passing  through  a  second  reservoir  it  had 
fallen  to  the  astonishingly  low  figure  of  177  per  c.c. 

These  figures  are  sufficient  to  mdicate  in  a  very  striking  way 
how  the  adequate  storage  of  water  diminishes  the  risk  of 
pathogenic  organisms  which  may  have  been  originally  present, 
remaining  in  suspension  after  this  process  of  subsidence  has 
taken  place.  In  the  case  of  many  water  supplies,  especially 
those  irom  moorland  sources,  this  storage  is  in  fact  the  only 
process  of  purification  to  which  the  water  is  subjected.  Thus 
the  Loch  Katrine  water  supplied  to  Glasgow,  as  well  as  the 
water  supplied  to  most  of  the  towns  in  the  north  of  England,  is 
submitted  to  no  purification  process  beyond  this  storage  in  reser- 
voirs of  vast  size. 

More  recently.  Sunshine  has  been  brought  forward  as  a 
responsible  agent  for  the  destruction  of  bacteria  in  water.  The 
lethal  action  of  the  sun's  rays  on  bacteria,  whether  suspended 
in  water  or  in  other  transparent  media,  was  discovered  nearly 
twenty  years  ago,  and  is  altogether  beyond  question ;  but  whilst 
allowing  full  credit  to  this  agency  for  what  it  can  accomplish, 
there  is  no  doubt  that  its  power  of  bacterial  purification  is 
limited  to  the  upper  layers  of  water,  and  that  as  a  rule  in  this 
country  we  cannot  place  much  reliance  upon  it,  even  for  this 
share  in  water  purification,  for  unfortunately  the  abundant 
sunshine,  which  we  have  enjoyed  during  the  past  spring  and 
much  of  the  present  summer,  is  assuredly  altogether  exceptional 
in  these  islands. 

It  is,  moreover,  a  very  difficult  factor  to  disassociate  from 
other  factors  in  actual  practice,  thus  I  should  hesitate  to 
attribute  the  creator  freedom  from  bacteria,  which  I  have  fre- 
quently found  is  exhibited  by  the  Thames  and  Lee  in  the 
summer  than  in  the  winter  months,  to  the  greater  power  of  the 
sun's  rays  during  summer ;  on  the  contrary,  it  is  obvious  that 
there  are  other  causes  tending  to  bring  about  this  inequality  in 
the  bacterial  life  during  summer  and  winter^  for  v^v^  V;.W^ 
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that  in  sammer  these  rivers  are  largely  composed  of  spring 
water  which  naturally  contains  but  few  bactena,  whilst  daring 
the  winter  months  the  water  in  the  rivers  is  to  a  great  extent 
derived  from  surface  sources  in  which  bacterial  life  is  extremely 
abundant. 

Bacterial  Purification  by  Filtration. 

The  bacteriological  examination  of  water  has  rendered  even 
greater  service  in  revealing  the  hygienic  value  of  the  various 
artificial  methods  of  water  purification  which  are  in  actual  use. 

That  surface  water,  in  becoming  spring  and  deep-well  water, 
undergoes  a  process  of  radical  purification  has  been  long  estab- 
lished by  chemical  analysis,  wnich  almost  invariably  discloses 
the  fact  that  such  deep-well  and  spring  waters  contain  but  the 
merest  traces  of  organic  matter ;  the  discovery  of  the  simulta- 
neous almost  complete  absence  of  bacteria  in  these  waters  was, 
therefore,  not  a  matter  for  much  surprise. 

On  the  other  hand,  certain  artificial  processes  of  purification, 
when  submitted  to  chemical  investigation,  have  been  found  to 
possess  little  or  no  efficiency  in  the  removal  of  dissolved  organic 
impurities  in  water.  This  is  notably  the  case  with  sand  nitra- 
tion, which  is  the  commonest  form  of  purification  to  which 
water  is  subjected  on  a  large  scale. 

For  upwards  of  fifty  years  this  sand  filtration,  initiated  by 
Simpson  at  the  Chelsea  Waterworks  in  1839,  has  been  practised 
at  an  increasing  number  of  places  where  more  or  less  turbid 
water  has  to  be  dealt  with.  Chemists  have,  however,  generally 
regarded  this  process  with  but  little  favour,  in  consequence  of 
the  very  indifferent  purification,  which,  from  a  chemical  point 
of  view,  it  accomplishes ;  so  when  the  bacteriological  examina- 
tion of  water  became  available,  it  was  obviously  a  matter  of 
the  first  importance  to  ascert-ain  whether  the  purification  effected 
was  equally  indifferent  also,  from  a  bacteriological  point  of 
view.  The  investigation  of  this  matter,  which  I  commenced  in 
1885  on  the  London  Waterworks,  the  largest  filtration  works 
in  the  world,  led  to  some  very  surprising  results,  which  are  of 
great  practical  importance,  for  I  found  that  whilst  these  sand- 
filters  are  chemically  comparatively  inert,  they  are  superior  to 
almost  all  other  filters  hitherto  devised  in  their  extraordinary 
power  of  removing  bacteria. 

Already,  in  the  year  1886,  from  my  experiments  at  the 
London  Waterw^orks  I  was  able  to  indicate,  in  a  paper  which  I 
read  before  the  Institution  of  Civil  Engineers,  the  following 
as  the  guiding  principles  on  which  this  sand-filtration  of  water 
should  he  conducted : — 
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(1)  To  ensure  the  maximam  storage  for  unfiltered  water. 

(2)  To  Biter  at  a  minimum  rate. 

(3)  To  have  the  maximum  depth  of  fine  sand. 

(4)  To  frequently  renew  the  nltering  materials. 

The  last-mentioned  principle  requires  some  qualification  by 
the  li^ht  of  further  investigations,  for  knowing  as  we  now  do 
that  the  efficiency  of  the  nitration  is  principally  due  to  the 
production  of  a  layer  of  slimy  silt  on  the  surface  of  the  sand, 
and  which  takes  some  time  to  form,  it  is  theoretically  desirable 
to  continue  the  filtration  through  the  filter  as  long  as  possible, 
as  after  cleaning,  the  action  of  the  filter  will  at  first  be  very 
imperfect  until  the  layer  of  silt  has  re-formed.  In  actual 
practice,  however,  inasmuch  as  a  certain  volume  of  filtered 
water  must  be  furnished  daily,  the  long-continued  use  of  such 
filters  without  cleaning  will  inevitably  lead  to  very  high 
pressures  being  employed  or  more  rapid  filtration  through  some 
of  the  filter-beds— circumstances  which  experience  has  shown 
materially  interfere  with  the  efficiency.  There  is,  moreover,  a 
tendency  at  the  present  time  to  attribute  too  exclusive  an 
importance  to  the  formation  of  this  surface  slime,  and  to  ignore 
the  depth  of  the  fine  sand  employed.  Recent  investigations 
have  shown  that  even  after  passing  through  this  layer  of  sur- 
face slime,  very  considerable  numbers  of  bacteria  still  remain 
in  the  filtrate,  and  that  to  obtain  a  satisfactory  filtrate  it  is 
essential  that  the  water  should  pass  through  a  layer  of  sand  not 
less  than  15  to  24  inches  in  depth.  It  is,  moreover,  of  impor- 
tance to  hasten  the  formation  of  surface  slime,  and  to  this 
end  the  water  should  be  run  on  to  the  filters  and  left  there 
undisturbed  for  twelve  hom*s  before  filtration  is  actually  com- 
menced. It  is  highly  desirable  also  that  the  filtmte  obtained 
during  the  first  twenty-four  hours  or  so  should  not  be  supplied 
for  consumption,  as  the  efficiency  of  the  filter  will  not  be 
established  for  a  few  days. 

I  have  frequently  experienced  great  difficulty  in  obtaining 
samples  of  the  filtrate  from  individual  filter-beds,  as  in  their 
original  construction  no  provision  was  made  for  such  a  purpose. 
It  18,  however,  of  great  importance  that  there  should  be  facili- 
ties for  the  collection  of  representative  samples  of  tlic  water 
coming  from  filter-beds,  as  only  in  this  way  can  the  working  of 
each  individual  filter-bed  be  investigated ;  and  in  the  event  of 
the  filtrate  proving  unsatisfactory,  it  should  be  excluded  so  as 
not  to  interfere  with  the  standard  quality  of  the  general 
supply. 

It  may  be  remembered  that  Koch  ascribed  a  remarkable 
recrudescence  of  cholera  in  Altona,  after  tlie  great  Hamburg 
epidemic,  to  one  of   the   sand-filters   l\av\T\g^  V>^^w  xvi\\\vixvi.\ 
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inefficient  by  the  frost,  the  imperfection  in  this  filter-bed  not 
having  been  discovered  until  its  filtrate  had  contaminated  the 
whole  supply. 

Purification  by  Precipitation. 

Of  other  processes  of  water  purification  I  need  only  mention 
agitation  of  water  with  solid  particles,  such  as  finely  divided 
iron,  followed  by  subsidence,  and  the  precipitation  of  water  by 
means  of  lime,  alum,  &c.  The  most  important  of  these  is  the 
precipitation  by  means  of  lime,  as  practised  in  the  softening  of 
water  by  Clark's  process.  On  examining  such  water  before 
and  after  softening,  I  have  repeatedly  found  that  the  bacteria 
are  removed  to  the  extent  of  from  98  to  99  per  cent.  In  this 
simple  process,  therefore,  we  must  recognise  a  very  valuable 
means  of  purifying  water  from  bacteria. 

Household  Filters. 

For  the  purification  of  water  in  the  house  numerous  filters 
have  been  offered  to  the  public,  the  most  modem  being  those  in 
which  the  water  is  made  to  pass  through  unglazed  porcelain  or 
baked  infusorial  earth.  But  although  these  filters  in  the  first 
instance  remove  all  bacteria,  they  rapidly  lose  this  power,  and  a 
filter  which  will  continue  to  remove  all  bacteria  for  weeks  or 
even  months,  has  yet  to  be  discovered.  In  the  meantime, 
therefore,  the  only  reliable  way  of  sterilizing  water  for  domestic 
use  is  to  submit  it  to  boiling,  after  which  it  may  vrith 
advantage  be  passed  through  a  filter  to  render  it  more 
palatable. 

Pathogenic  Bacteria  in  Water. 

In  conclusion  I  have  a  few  words  to  say  on  the  behaviour  of 
pathogenic  bacteria  in  different  kinds  of  water,  in  sterile  and 
unsterile  water,  in  water  bacterially  pure  and  bacterially 
imjDure. 

Whilst  pathogenic  bacteria  have  only  on  comparatively  rare 
occasions  been  actually  discovered  in  natural  waters,  a  very 
large  number  of  experiments  have  been  made  in  which  their 
behaviour  in  water  has  been  investigated  by  purposely  intro- 
ducing them  into  waters  of  different  kmds. 

A  number  of  most  interesting  and  hygienically  important 
results  have  been  obtained  in  researches  of  this  kind,  which  I 
cannot  do  more  than  very  briefly  summarize  here. 

Firstly,  the  pathogenic  bacteria  do  not  in  general  undergo 
any  extensive  numerical  multiplication  in  potable  waters, 
altliough  some  forms  may  multiply  abundantly  m  sewage. 

On  the  other  hand,  many  pathogenic  bacteria  can  retain 
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their  vitality  in  potable  waters  for  long  periods  of  time  (days, 
weeks,  and  montns),  whilst  in  the  case  of  those  forms  which 
give  rise  to  spores,  the  vitality  and  virulence  of  the  latter  may 
persist  for  years.  Some  pathogenic  bacteria,  again,  are  very 
rapidly  destroyed  in  water,  although  this  mode  dt  behaviour  is 
decidedly  exceptional. 

Of  the  greatest  importance  in  connection  with  the  vitality  of 
pathogenic  bacteria  in  water  is  the  condition  of  the  latter  as  to 
whether  it  is  sterile  or  non-sterile.  In  sterile  water  the  longev- 
ity of  pathogenic  bacteria  is  generally  greater,  often  much 
greater,  than  in  natural  waters  containing  the  ordinary  water 
Bacteria.  These  common  water  bacteria  are  indeed  even  pre- 
judicial to  the  vitality''  of  pathogenic  spores ;  thus  I  have  found 
that  if  anthrax  spores  ba  introduced  into  water  previously 
rendered  sterile,  either  by  boiling  or  filtration,  the  spores  are 
present  in  undiminished  numbers  and  possessed  of  undiminished 
virulence  after  upwards  of  seven  months,  whilst  in  unsterilised 
water,  in  some  cases,  they  were  actually  destroyed  in  this  time, 
and  in  all  cases  they  were  much  reduced  in  numbers  and 
vimlence. 

Another  important  point  to  which  regard  must  be  paid  in 
the  conduct  of  such  experiments  is  the  temperature  at  which 
the  water  is  maintained.  Thus  I  have  recently  found  when 
investigating  the  behaviour  of  sporeless  anthrax,  as  derived 
from  the  blood  of  animals  dead  of  anthrax,  that  in  sterilised 
water  the  anthrax  bacilli  were  destroyed  in  about  five  days  at 
y  C,  in  fourteen  days  at  13°  C,  but  that  at  19°  C.  they 
multiplied  enormously,  and  were  present  in  large  numbers  on 
the  forty-second  day.  This  different  behaviour  was  found  to 
be  due  to  the  bacilli  having  formed  spores  in  the  water  at  the 
higher  temperature.  The  danger  of  anthrax  virus  which  has 
gained  access  to  water  depends,  therefore,  on  the  temperature 
of  the  water,  and  on  the  presence  or  absence  of  spores  in  the 
morbific  material. 

Yet  another  factor  in  estimating  the  vitality  of  bacteria  in 
artificial  surroundings  remains  to  be  considered,  and  that  is  the 
access  of  direct  sunshine,  for  even  anthrax  spores,  which  are 
possessed  of  such  striking  powers  of  endurance  under  a  great 
variety  of  adverse  circumstances,  may  be  destroyed  by  direct 
insolation  in  the  course  of  a  few  hours.  From  experiments 
which  I  have  made,  however,  on  the  action  of  sunshine  on 
anthrax  spores,  it  appears  that  they  are  less  rapidly  acted  upon 
by  direct  msolation  when  immersed  in  water  than  when  exposed 
to  the  same  agency  in  ordinary  culture  materials ;  thus  in  some 
cases  I  have  seen  them  endure  as  much  as  100  hours'  insolation 
in  water,  whilst  in  ordinary  culture  media  tUevr  d<(i%ttVLcX\<^\v\NSdiS^ 
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been  effected  in  from  thirty  minutes  to  seven  hours.  These 
results  again  indicate  that  we  must  not  place  too  much  reliance 
on  sunshme  as  a  bactericidal  agency,  at  any  rate  in  connection 
with  the  purification  of  water. 

As  regards  the  vitality  of  pathogenic  bacteria  in  the  presence 
of  ordinary  harmless  micro-organisms  of  water,  I  may  briefly 
refer  to  some  investigations  which  I  have  recently  made  on  the 
behaviour  of  the  typhoid  bacillus  in  waters  of  very  different 
chemical  composition,  and  when  used  in  a  sterile  and  unsterile 
condition  respectively. 

For  the  purposes  of  these  experiments  I  selected  examples 
of  the  three  most  representative  types  of  water-supply,  viz.: 
the  water  supplied  to  Glasgow  from  Loch  Katrine ;  the  chalk- 
well  water  of  the  Kent  Company ;  and  the  Thames  water,  as 
abstracted  from  the  river  by  the  London  companies.  I  had 
thus  three  widely  different  kinds  of  water :  firstly,  a  surface 
water,  containing  practically  nothing  but  vegetable  organic 
matter;  secondly,  a  water  which  had  undergone  exhaustive 
filtration  through  porous  strata,  and  almost  entirely  free  from 
organic  matter ;  and,  thirdly,  an  ordinary  river  water,  with  its 
organic  matter  derived  from  both  vegetable  and  animal  sources. 
Into  a  given  quantity  of  each  of  these  three  different  kinds  of 
water  the  same  number  of  typhoid  bacilli  was  simultaneously 
introduced,  and  the  fate  of  these  bacilli  was  then  followed,  and 
the  length  of  time  they  remained  alive  in  each  kind  of  water 
determined. 

The  typhoid  bacilli  which  had  been  introduced  into— 

(1)  Thames  water  which  had  been  previously  sterilised  by 
heat  remained  alive  for  upwards  of  32  days. 

(2)  Loch  Katrine  water  which  had  been  previously  sterilised 
by  heat  remained  alive  for  upwards  of  51  days. 

(3)  Deep-well  water  which  had  been  previously  sterilised  by 
heat  remained  alive  for  between  20  and  32  days. 

On  the  other  hand,  the  typhoid  bacilli  whicn  had  been  intro- 
duced into — 

(a)  Thames  water  in  its  natural  unsterile  state  remained 
alive  for  9  days. 

(b)  Loch  Katrine  water  in  its  unsterile  state  remained  alive 
for  19  days. 

(c)  Deep-well  water  in  its  natural  unsterile  state  remained 
alive  for  33  days. 

Thus  in  the  previously  sterilised  watei's,  the  vitalpersistence 
of  the  typhoid  bacilli  was  greatest  in  the  Loch  Katrine  and 
least  in  the  deep-well  water.      The  factor   apparently  deter- 
mining longevity  in  the  case  of  these  sterilised  waters  was  the 
proportion  of  organic  matter  present  in  them,  which  is  of  course 
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much  greater  in  the  case  of  Loch  Katrine  and  Thames,  than  in 
that  of  the  deep-well  water. 

On  the  other  hand,  in  the  unsterilised  waters,  the  factor 
determining  longevity  must  be  an  entirely  different  one,  for 
the  typhoid  bacmi  remained  alive  for  the  longest  time  in  the 
deep-well,  and  for  the  shortest  time  in  the  Thames  water. 

It  is  often  supposed  that  the  more  rapid  destruction  of 
pathogenic  bactena  in  unsterile  than  in  sterile  water  is  due  to  a 
struggle  for  existence  taking  place  between  the  pathogenic 
and  tne  common  water-bacteria  in  which  the  latter  are  often 
said  to  devour  the  former.  That  this  is,  however,  an  erroneous 
interpretation  of  the  facts,  is  seen  from  the  circumstance  that 
in  the  deep-well  water  in  which  the  vitality  of  the  typhoid 
bacilli  was  the  most  prolonged,  the  common  water -bacteria 
multiplied  far  more  extensively  than  did  those  in  the  Thames 
water,  whilst  in  the  Loch  Katrine  water  not  only  did  no 
multiplication  of  the  water -bacteria  take  place,  but  they 
actually  declined  in  numbers. 

To  what  then  can  be  attributed  the  antagonistic  action  of 
the  unsterile  surface  waters  on  the  typhoid  bacillus  ?  These 
experimental  observations,  in  my  opinion,  indicate  that  the 
greater  antagonism  of  the  surface  waters  is  due  to  these  waters, 
and  especially  the  Thames  water,  having  in  their  natural  con- 
dition already  supported  coimtless  generations  of  water-bactena, 
which  have  led  to  the  accumulation  in  these  waters  of  chemical 
products  which  are  prejudicial  to  the  typhoid  bacillus ;  on  the 
other  hand,  the  deep-well  water  is  in  its  natural  condition  not 
only  practically  free  from  bacteria,  but  it  has  in  its  previous 
history  also  had  no  contact  with  micro-organisms,  and  nencc  it 
does  not  either  contain  any  of  those  bacterial  products  which 
are  present  in  the  surface  waters,  and  which  appear  to  be  so 
antagonistic  to  the  vitality  of  the  typhoid  bacillus. 

These  antagonistic  bacterial  products  are  destroyed  by  boiling, 
for  the  life  of  the  typhoid  bacillus  is  much  prolonged,  as  we 
have  seen  in  boiled  Thames  and  Loch  Katrine  waters,  whilst 
the  deep-well  water  not  having  any  antagonistic  bacterial 
products  in  it  to  be  destroyed  is  not  rendered  more  propitious 
to  the  vitality  of  the  typhoid  bacillus  by  boiling. 

The  hygienic  importance  of  these  results  is  sufficiently  ob- 
vious, showing  as  they  do  that  whilst  typhoid  bacilli  can  be 
conveyed  in  a  living  state  by  all  forms  of  potable  water,  the 
danger  of  such  conveyance  taking  place  is  greater  in  the  case 
of  underground  waters  normally  destitute  of  bacteria  than  in 
that  of  surface  waters  which  always  maintain  an  abundance  of 
harmless  microbes.  The  danger  of  the  conveyance  of  typhoid 
bacilli  by  the  underground  waters  is  further  euhauevivL  \>3  \!wi*^ 
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fact  that  such  waters  are  generally  supplied  without  previous 
stor«^,  whilst  the  surface  waters,  on  the  contrary,  are  rarely 
distributed  for  consumption  until  they  have  remained  for  a 
shorter  or  longer  period  in  impounding  reservoirs  where  the 
antagonistic  action  of  the  water-bacteria  can  come  into  play. 


Sir  Geobgb  Humphbt  (Cambridge)  said  that  during  the  time  the 
lecturer  bad  been  speaking,  his  mind  had  been  running  upon  the  text 
of  the  excellent  sermon  which  the  Archbishop  of  Canterbury  had 
preached  at  the  opening  of  the  British  Medical  Association  Meeting, 
"  A  pure  river  of  water  of  life,  clear  as  crystal,  proceeding  out  of  the 
throne  of  God.**  They  had  learned  from  Prof.  FrankJand  that  a 
large  amount  of  the  clear  water  of  Ufe,  typical  of  that  in  the  vision  of 
St.  John  and  proceeding  from  the  same  source,  was  still  to  be  found 
in  the  streams  of  the  earth,  and  the  further  they  went  from  the 
abode  of  man,  the  deeper  they  delved  into  the  ground,  the  purer  were 
the  streams.  Man,  it  seems,  is  the  great  contaminator  of  these 
streams,  and  he  thought  it  followed  as  a  consequence  that  one  of  the 
first  duties  of  man  was  to  endeavour  to  free  the  water  from  the 
impurities  which  he  had  been  the  means  of  introducing,  to  free  it 
from  the  evils  which  he  had  communicated  to  it.  He  need  not  say 
that  they  were  greatly  indebted  to  the  lecturer  for  the  lucid  and 
interesting  account  of  the  means  by  which  this  end  may  be,  in  some 
measure  at  least,  attained,  and  he  would  ask  those  present  for  any 
obsen'ations  they  might  have  to  make  or  any  questions  they  might 
wish  to  put. 

A  question  was  asked  as  to  whether  the  depth  of  the  water  had 
any  effect  upon  bacteria. 

Prof.  H.  RoBiNsox  (London)  said  that  those  who  had  to  advise  on 
this  matter  had  to  search  through  a  number  of  blue  and  other  books 
to  ascertain  their  facts,  and  he  thanked  the  lecturer  for  having 
brought  before  the  meeting  in  so  admirable  and  concise  a  form  some 
of  the  more  important  points  which  had  been  brought  forward 
during  the  last  twenty-five  years.  He  would  refer  to  one  point 
because  it  would  set  at  rest  the  alarmist  notions,  that  when  a  stream 
or  soiu'ce  of  water  was  once  polluted,  it  was  always  polluted.  This 
was  not  the  place  to  discuss  the  question  of  the  water  supply 
for  the  metropolis,  but  the  reason  why  the  water  supply  of  London 
was  pure  after  storing,  while  it  was  slightly  impure  before,  was  of 
importance  both  to  engineers  and  the  public.  Most  of  them  had 
been  more  or  less  in  dread  of  being  liable  to  receive  in  their  houses  a 
contaminated  water  which  might  bring  illness  and  trouble  into  their 
homes.  The  paper  to  which  they  had  just  listened  must  have  done 
much  to  alleviate  that  feeling  of  anxiety.  He  felt  very  glad  indeed 
to  hear  these  reasons  assigned  by  Professor  Erankland,  as  about 
twelve  years  ago  he  had  read  a  paper  in  this  hall  arriving  at  the 
same  conclusions,  though  he  did  not  then  know  what  the  causes 
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were.  He  felt  at  that  time  that  the  practical  evidence  afforded  by 
the  absence  of  disease  from  the  supply  of  water  in  certain  quarters, 
although  it  was  known  to  have  received  sewage  pollution,  pointed 
to  there  being  some  cause  in  operation  to  remove  the  pollution.  The 
interesting  paper  to  which  they  had  just  listened,  and  the  valuable 
book  of  the  lecturer  which  everyone  read  with  pleasure  and  profit, 
gave  an  explanation  of  these  beautiful  processes  of  nature — processes 
which  in  their  result  rendered  us  less  liable  to  disease  from  running 
streams,  and  less  obliged  to  go  long  distances  for  pure  moorland 
water  than  was  often  insisted  upon. 

Major  Lamosock  Flowbe  (London)  said  he  was  very  proud  to  be 
connected  with  the  duty  of  making  that  "  river  of  the  water  of  life," 
of  which  their  Chairman  had  spoken  so  eloquently,  free  from  con- 
tamination by  man.  The  researches  wliich  the  lecturer  and  his 
father  had  made  were  most  valuable  in  that  they  restored  a  certain 
amount  of  faith  in  the  water  we  had  to  drink,  lie  did  not  think 
people  were  so  badly  off  in  London,  or  in  England  generally,  for 
water,  and  all  the  stir  that  was  being  made  did  no  good  whatever. 
He  had  done  his  best  to  keep  a  very  large  proportion  of  the  water 
supply  of  London  pure,  and  he  had  been  one  of  the  first  to  lay  down 
the  new  filter  beds  in  1852  for  the  New  Eiver  Co. 

Dr.  "Wm.  Oldbight  (Toronto)  said  there  were  one  or  two  poiuts 
of  special  interest  to  himself  as  confirming  certain  observations 
which  had  fallen  under  his  notice.  The  first  point  was  with  regard 
to  the  reversal  of  their  former  opinions  as  to  the  filtration  of  water. 
Formerly  their  great  object  was  to  remove  the  top  of  the  filter  beds 
as  often  as  possible,  but  the  lecturer  had  pointed  out  that  that  was 
a  mistake,  and  that  there  was  an  advantage  in  not  changing  the 
surface  too  often.  The  result  of  his  investigations  had  been  con- 
firmed in  Massachusetts,  where  they  had  found  tliat  when  the  filter 
beds  were  first  put  in,  the  number  of  bacteria  greatly  increased, 
though  at  Lawrence,  where  they  had  formerly  had  much  typhoid,  the 
filter  beds  now,  under  ordinary  circumstances  strained  out  98  per 
cent,  of  the  bacteria.  He  said  he  would  allude  to  an  example  of  the 
folly  that  was  sometimes  shown  in  connection  with  the  filtration  of 
water.  They  had  at  Toronto,  from  Lake  Ontario,  one  of  the  purest 
water  supplies  in  the  world.  A  Water  Commission  was  appointt^d 
nearly  thirty  years  ago,  and  in  order  to  make  the  water  purer  still  (?) 
they  put  a  filtering  reservoir  on  an  island  about  two  miles  to  th(? 
south  of  the  City.  There  was  a  sort  of  horse- shoe  peninsula  with 
two  gaps  in  it,  and  the  pipes  ran  across  the  bay  to  this  island,  and  a 
filter  bed  was  then  dug  in  the  island.  After  a  time  it  was  found 
that  the  water  from  the  lagoons  was  just  as  ready  to  run  into  the 
reservoir  as  the  water  of  the  lake,  and  they  had  a  good  deal  of 
trouble  in  getting  rid  of  this  filtering  basin,  and  running  a  pipe  out 
beyond,  into  the  deep  water  of  the  lake.  He  had  always  thought 
that  the  typhoid  (among  the  pathogenic  bacilli)  would  multiply  more 
rapidly  in  sewage -polluted  water  than  in  ordinary  v;^\^t  (^n^\\. 
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though  containing  non-pathogenic  bacteria).  He  had  been  surprised 
to  hear  in  a  paper  yesterday  that  this  was  not  the  case,  and  was  glad 
to  hear  the  lecturer  of  to-day  controvert  the  view  expressed  in  the 
paper  referred  to.  He  would  like  to  ask  what  admixture  of  sewage 
with  the  water  was  sufficient  to  enable  the  typhoid  bacillus  to 
multiply  more  rapidly.  He  also  asked  how  long  it  would  take  for 
these  bacilli  to  disappear  in  water  with  1  in  500  of  sewage  in  a 
flowing  river.  That  point  came  up  in  a  practical  way  before  a 
Sewage  Commission,  before  which  he  had  been  called  upon  to  give 
evidence.  It  was  understood  that  the  diphtheria  bacillus  did  not 
live  long  in  water,  and  this  concurred  with  his  own  view.  He  asked 
what  influence  sunlight  had  on  the  typhoid  bacillus,  and  as  to 
whether  the  presence  of  vegetable  matter  was  favourable  or  other- 
wise to  the  multiplication  of  the  typhoid  bacillus. 

Sir  Douglas  Galton  asked  whether  all  these  bacteria  were 
really  dangerous  to  health,  in  other  words,  were  they  pathogenic?  or 
might  some  of  them  be  advantageous,  in  that  they  destroyed  each 
other  to  some  extent?  He  asked  when  they  made  a  chemical  analysis 
of  water,  whether  the  proportion  of  organic  matter  discovered, 
comprised  that  due  to  the  presence  of  these  organisms?  Lastly, 
whether  the  presence  of  bacteria  not  directly  injurious  to  health 
constituted  a  disadvantage  ? 

A  question  was  asked  whether  the  lecturer  in  his  remarks  included 
Pasteur  and  Berkefeld  filters,  and  how  long  they  would  remain  perfect 

Mr.  C.  H.  SoPEB  (London)  presumed  that  the  water  alluded  to  was 
taken  from  the  pipes  before  its  entrance  into  the  house,  and  said 
it  was  possible  for  pure  water  to  become  contaminated  after  it  had 
reached  the  liouse.  He  aUuded  to  the  possibility  of  contamination  in 
cisterns,  and  observed  that  while  the  front  door-step  was  cleaned 
every  morning,  the  cistern  was  often  not  cleaned  once  a  year.  That 
being  so,  he  suggested  that  a  great  responsibility  rested  upon  the 
occupiers  of  houses  to  have  their  cisterns  regularly  cleaned. 

Surgeon-General  De  Eenzy  (Ealing)  said  he  could  confirm  most 
of  the  remarks  made  by  the  previous  speaker.  It  was  well  known 
that  the  city  of  Dublin  has  one  of  the  best  water  supplies  in  the 
world,  but  it  was  also  a  painful  fact  that  typhoid  fever  prevailed  in 
that  city  to  an  immense  extent,  indeed,  it  has  been  stated  on 
medical  authority  that  the  amount  of  typhoid  fever  had  increased 
since  the  introduction  of  the  pure  water  supply.  -Sometime  since  he 
had  been  curious  to  ascertain  the  explanation  of  this  striking 
paradox.  He  had  found  that  it  was  largely  due  to  the  mode  in 
which  the  water  was  supplied  to  the  household.  Li  most  of  the 
houses  let  in  tenements  the  water  was  stored  in  the  room  in  an  open 
bucket.  In  this  room  from  four  to  eight  children  might  be  sleeping, 
and  when  thirsty  they  would  go  to  the  pail  and  put  their  dirty 
fingers  into  it.  That  alone  would  explain  the  prevalence  of  the 
disease,  although  the  water  was  brought  almost  to  the  door-step  as 
pure  as  it  could  possibly  be. 
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Dr.  J.  Geovbs  (Isle  of  Wight)  asked  for  an  explanation  of  the 
long  life  of  organisms  in  deep -well  water  as  compared  with  river 
water,  and  whether  it  was  due  to  the  non-possession  of  qualities 
inimical  to  the  life  of  such  organisms,  which  river  water  may  have. 
Was  it  possible  that  the  abundant,  innocent  micro-organisms  of 
river  water  produced  toxins  which  killed  the  pathogenic  organisms 
and  immunised  the  water  ?  If  so,  the  bearing  of  the  question  of 
the  life  of  pathogenic  oi^ganisms  in  river  water  upon  immunism 
generallj  was  of  the  utmost  interest  and  importance. 

Dr.  A.  T.  GuBB  (London)  alluding  to  the  fact  that  the  number  of 
organisms  was  apparently  taken  as  a  measure  of  the  impurity  of  a 
given  sample  of  drinking  water,  asked  whether,  apart  from  micro- 
organisms, there  might  not  be  present  other  forms  of  impurity  likely 
to  be  prejudicial  to  health  ?  He  asked  further  whether  the  removal 
of  the  organisms  by  filtration  necessarily  implied  that  a  polluted 
water  had  been  rendered  potable,  particularly  as  many  bacteria 
secreted  soluble  products  which  would  not  be  removed  by  filtration  ? 

Sir  Geobgb  Humphry  (Cambridge)  commented  on  the  remarks 
made  by  the  last  speaker,  and  pointed  out  that  as  mischievous  people 
had  a  tendency  to  quarrel  amongst  themselves,  so  it  seems  that 
bacteria  often  exercise  a  deleterious  power  on  each  other.  That 
would  explain  why  it  was  that  the  typhoid  bacillus  flourished  and 
propagated  in  the  deeper  and  othennse  less  contaminated  springs 
oecause  there  were  few  enemies  to  attack  and  destroy  it,  whereas  in 
superficial  water  the  typhoid  germs  encountered  and  became  the 
victims  of  the  other  organisms  which  abounded  there.  It  was  further 
to  be  remarked  that  bacteria  not  only  destroyed  others  but  they  also, 
some  of  them  at  least,  emitted  secretions  which  were  prejudicial  to 
themselves,  and  in  this  way  afforded  a  certain  measure  of  protection 
against  themselves. 

Prof.  Pbecy  Ebanklani)  (Birmingham),  in  reply  to  the  question 
as  to  the  depth  at  which  sunlight  acted,  referred  to  the  experiments 
of  Buchner  of  Munich,  who  found  that  typhoid  germs  were  still  just 
affected  at  the  depth  of  ten  feet,  but  that  below  that  depth  they  were 
not  injured,  though  of  course  the  sun's  rays  penetrated  much  further. 
Another  investigation,  by  Procacci  of  Naples,  on  turbid  ^^ate^, 
showed  that  the  depth  to  which  the  sun's  rays  exerted  an  influence 
was  much  more  limited,  no  bactericidal  action  being  diHcoverable  at  a 
depth  of  twenty-four  inches.  Taking  into  consideration  the  fact  that 
nearly  all  sur&ce  waters  in  this  country  were  more  or  less  turbid, 
there  must  be  a  very  effectual  barrier  to  the  penetration  oE  the  suu'h 
lays  into  the  deeper  parts.  He  expressed  satisfaction  to  find  that 
Prof,  Bobinson's  large  experience  accorded  with  his  own;  the  in- 
stinctive prescience  of  English  engineers  must  be  admired,  inasmuch 
•8  they  had  anticipated  most  of  the  results  since  couOrmed  by  bac- 
teriology. They  had  carried  on  a  process  of  sand  filtration  in  the 
iioe  of  criticism  for  many  years,  and  it  turned  out  that  they  were  right. 
Th*»y  also  believed  in  the  purification  of  water  in  ftoN<?\xi^  «Xx^».\si'e»^ 
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and  although  this  must  not  be  relied  upon  too  exclusively,  it  certainly 
did  take  place  to  some  extent.  They  were  all  in  sympathy  with 
Major  Flower's  efforts  to  preserve,  in  the  purest  state  possible,  that 
important  branch  of  the  London  water  supply  derived  from  the 
Eiver  Lee.  One  of  the  useful  results  that  Imd  accrued  from  these 
hygienic  enquiries  into  water  supplies,  was  not  only  that  the 
engineers  exercised  greater  care  in  dealing  with  the  water,  but  a 
large  amount  of  pressure  had  been  brought  to  bear  upon  towns  which 
discharged  sewage  or  other  refuse  liquids  into  rivers,  with  the  result 
that  the  condition  of  the  latter  had  greatly  improved  through  the 
agency  of  these  conservancy  boards,  which  had  been  actively  at  work 
during  the  last  twenty  years.  He  alluded  in  terms  of  commendation 
to  the  extended  and  laborious  investigations  of  the  Massachusetts 
Board  of  Health  which  were  of  the  very  c;reatest  utility.  He 
said  that  theoreticaUy  a  sand  filter  should  be  used  as  long  as 
possible.  It  was  the  surface  slime  that  really  acted  as  the  bacterial 
filter,  but  as  the  amount  of  water  that  passed  through  a  given  filter 
went  on  diminishing,  it  became  necessary  from  time  to  time  to 
remove  the  slime  by  scraping  in  order  to  keep  the  supply  up  to  the 
requirements.  There  was  one  point  in  connection  with  this  filtration 
wluch  water  engineers  ought  to  bear  in  mind,  vi2s^,  that  the  rate  of 
filtration  should  be  kept  as  constant  as  possible.  Any  interruption 
of  that  constancy  led  to  imperfections  in  filtration.  This  was  a  mat- 
ter of  difficulty  in  some  places  because  it  necessitated  considerable 
storage  capacity  for  filtered  water  to  maintain  a  constant  supply 
throughout  the  twenty-four  hours.  It  was  a  very  general  practice 
to  run  the  water  rapidly  through  the  filters  to  supply  the  large 
demand  in  the  morning,  and  then  during  the  remainder  of  the  day  to 
keep  down  the  rate  of  filtration.  It  would  be  a  much  better  plan  if 
filtration  could  go  on  at  the  same  rate  during  the  whole  of  the 
twenty-four  hours.  In  respect  of  the  vitality  of  the  typhoid  bacillus, 
their  experience  indicated  that  it  did  not  multiply  in  ordinary  potable 
water,  even  when  that  water  was  quite  sterile.  He  was  unable  to 
say  whether  or  not  it  multiplied  in  sewage.  Experiments  had  been 
made  with  reference  to  the  influence  of  adding  organic  matter  to  the 
water  in  wliich  the  bacilli  were  contained,  but  the  organic  matter 
added  was  in  the  form  of  meat-broth,  not  sewage,  so  that  these 
experiments  were  not  very  much  to  the  purpose.  What  they  wanted 
to  know  was  whether  the  admixture  of  sewage  to  water  in  such  and 
such  proportion  permitted  of  the  multiplication  of  the  typhoid 
bacillus.  He  was  not  aware  of  any  experiments  having  been  made 
in  respect  of  the  diphtheria  bacillus  in  water,  but  he  pointed  out  that 
no  outbreak  of  diphtberia  had,  he  believed,  ever  been  traced  to  con- 
taminated water.  Considering  the  very  fragile  nature  of  this  bacillus 
he  doubted  whether  it  could  live  long,  still  less  multiply,  in  water. 
So  far  as  they  were  aware,  the  bacteria  present  in  uncontaminated 
surface  waters  were  quite  harmless,  indeed,  not  only  were  they  not 
deleterious  to  health,  but  they  even  proved  useful  in  arresting  the 
vitality  of  pathogenic  bacilli.  Not  only  did  they  arrest  the  growth 
and  multiplication  of  other  oTgaitdsms,  but  in  the  course  of  time  they 
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put  an  end  to  their  own  vitality.  He  pointed  out  that  in  deep -well 
water,  which  normally  did  not  contain  more  than  two  or  three  bac- 
teria to  the  cubic  centimetre,  there  would  be,  on  standing  in  any 
vessel,  hundreds  in  the  course  of  a  few  hours,  and  perhaps  millions 
in  two  or  three  days,  yet  no  one  would  object  to  drink  deep-well 
water  on  that  account.  After  a  time  the  number  of  bacteria  would 
diminish.  If  one  took  a  surface  water  and  kept  it,  it  would  be 
found  that  there  was  usually  no  very  great  multiplication,  the  multi- 
plication having  already  taken  place  to  its  fullest  extent  during  the 
previous  history  of  the  water.  This  was  similar  to  what  took  place 
m  any  ordinary  process  of  fermentation,  in  the  alcoholic  fermentation 
for  example.  He  pointed  out  that  the  weight  of  these  micro- 
organisms, even  when  numerous,  was  exceedingly  small,  far  too 
small  in  flslct  to  be  detected  by  any  chemical  analysis.  He  explained 
that  when  the  object  was  to  ascertain  the  efficiency  of  iiltration,  the 
water  should  be  collected  for  examination  as  soon  ailer  filtration  as 
possible.  As  soon  as  the  water  had  passed  through  the  filter  tlie  few 
microbes  remaining  in  it  began  to  multiply,  so  that  in  a  short  time 
they  might  be  as  numerous  as  they  were  before.  Any  form  of  con- 
tamination might  take  place  in  cisterns,  so  that  the  water  contained 
therein  could  not  be  utilised  in  considering  the  water-supply  of 
towns.  He  was  not  personally  acquainted  with  the  sanitary  condition 
of  the  City  of  Dubim,  and  could,  therefore,  offer  no  explanation  of 
the  corioos  prevalence  of  typhoid  fever  there,  except  that  he  under- 
stood that  the  soil  on  which  it  was  built  was  permeated  with  the 
accumulated  filth  of  centuries.  He  took  it  that  though  typhoid  was 
frequently  spread  through  water,  yet  that  water  carriage  was  not 
the  only  means  by  which  it  was  disseminated.  Then  there  was  the 
very  interesting  point  in  reference  to  the  effect  of  filtration  of  water 
rich  in  bacteria.  The  secreted  products  of  non-pathogenic  bacteria 
as  they  occur  in  ordinary  potable  water  are  presumably  devoid  of 
injurious  qualities,  and  the  ingestion  of  the  small  amount  of  toxins, 
which  the  few  pathogenic  bacteria  might  secrete,  would  posnhly  have 
the  effect  of  more  or  less  immunising  the  persons  drinking  that  water 
against  the  particular  diseases,  although  any  precise  evidence  on  this 
interesting  point  is  entirely  wanting.  In  any  event,  such  toxins 
would  not  produce  the  disease,  though  they  might  give  rise  to  some 
of  its  symptoms.  Water  which  had  been  deprived  of  its  bacteria 
might  even,  in  a  sense,  be  said  to  be  itself  immune  to  bacteria  subse- 
quently introduced,  but  if  such  water  were  boiled  then  bacteria  might 
•gain  multiply  in  it,  this  had  been  repeatedly  shown. 

Sir  DouoLAB  Galton,  in  moving  a  vote  of  thanks,  said  that  any- 
one who  wished  to  know  more  of  this  very  interesting  subject  would 
do  weU  to  read  the  book  on  the  subject  written  by  Prof.  Percy  Frank- 
landy  who  bad  studied  the  habits  of  all  the  bacteria  likely  to  be  found 
in  water.  He  said  that  the  sanitary  engineer  had  derived  great 
assistance  from  the  inquiries  which  Prof.  Percy  Erankland  had  been 
carnring  on  for  years,  and  he  felt  sure  they  were  grateful  to  him 
for  hia  very  clear  and  lucid  exposition  of  these  ii\t;dt^%\xu%^^d(i\;^« 
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"THE  GEOGEAPHICAL  DISTEIBUTION  OF  DISEASE 

IN    GREAT    BRITAIN."* 

A  very  interesting  book,  with  a  misleading  title;  true  there  is, 
following  page  xvL,  a  half  title  which  is  fairly  descriptire :  but  the 
words  "Part  I.  The  English  Lake  District"  ought  to  have  been  on 
the  Title  page,  because,  at  a  rough  estimate,  the  Lake  District  occupies 
nineteen  parts  of  the  book,  and  the  rest  of  Great  Britain  only  one 
part.  The  half  title  runs  thus:  "The  Geographical  Distribution  of 
Diseases.  Part  I. — Cumberland,  Westmoreland,  and  the  Lake 
District;  their  Climatology,  Geology,  and  Disease  Distribution."  We 
should  have  used  the  old  fashioned  designation  of  Physical  Geographv, 
or  its  modern  equivalent.  Physiography,  because  Mr.  Haviland  deals 
largely  and  well  with  the  Orography,  rivers,  and  watersheds  of  the 
district,  and  that  is  hardly  either  cHmatology,  or  geology,  though  of 
course  related  to  both.  The  book  presents  the  normal  features  of 
Mr.  Haviland's  style,  a  mass  of  information,  not  always  fully  digested, 
but  set  in  language  often  of  considerable  beauty,  and  with  quaint  bits 
•of  classical  and  medisBval  lore  just  where  one  does  not  expect  them. 
We  may  as  well  justify  this  remark  as  to  discursiveness  by  quoting  a 
few  subjects  which  while  very  interesting,  do  not  jpAmd  facie  seem  to 
be  intimately  connected  with  the  subject  of  the  book  as  set  out  on  its 
second  title  page:  "Sir  Archibald  Ueikie  on  Britain  joined  to  the 
Continent  and  its  subsequent  isolation — Vagabond  parts  of  Counties 
and  Districts — Sir  A.  iKamsay  and  submarine  denudation — Men  of 
the  sliarp  stone  period — The  Isle  of  Man  the  Source  of  the  Norwe- 
gians— ^acas — Ores — Mycelium  of  Carboniferous  Age — The  Delta 
of  the  Ganges."  No  one  must  imagine  that  the  book  is  dry — quite 
the  contrary.  Mr.  Haviland  is  rightly  very  indignant  at  what  he 
describes  as  "the  inextricable  confusion  in  the  Henniker-Ogle  supple- 
ment for  1871-80,"  issued  by  the  Kegistrar-General  for  England,  and 
the  exposure  of  it  on  pages  289-292,  is  amusingly  severe,  but  we  do 
not  see  the  necessity  for  re-stating  it  under  the  somewhat  quaint 
title,  "  Mixing  the  sexes  in  the  Itegistrar-Q^neral's  supplement,"  on 
pages  339-342.  We  agree  with  this  criticism,  but  are  not  sure  that 
Mr.  Haviland  has  himself  adopted  the  best  mode  of  ascertaining  and 
exhibiting  the  tacts  he  has  been  studying;  however  he  gives  them,  and 
others  can  study  them  and  compare  their  conclusions  with  his, 
which  are  apparently  summarized  in  the  folio  wing  sentences :  "In  the 

*  The  Geographical  Distribution  of  Disease  in  Great  Britain,  by  Alfred 
Haviland,  MJR..C.S.E.,  Fellow  of  The  Sanitary  Institute,  &c.     2nd  Editioo. 
Large  8vo.     xvi. — 406  pages,  8  coloured  maps.    Swan  Sonnenschein  &  Co., 
London,  1892, 
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meantime  this  investigation  has  not  been  without  results;  for  its 
teaching  has  pointed  out,  however  imperfectly,  where  it  would  be 
unsafe  for  the  medical  man  to  advise  some  of  his  patients  to  reside. 
"With  the  fads  before  him,  which  twenty  years'  statistics  spread  over 
Great  Britain  have  confirmed,  no  medical  man  would  send : 

"(1).  A  cowtumpiivt  case  to  live  where  he  would  be  subject  to  the 
fuU  force  of  prevailing  winds. 

*'(2).  Or  one  dreading  rheumatism  and  "heart  disease,  into  an 
unventilated  pent-up  valley,  where  the  mortality  from 
cardiac  affections  is  high. 

*'(3).  Nor  would  he  send  the  offspring  of  cancerous  parents  to 
reside,  either  for  education  or  earning  their  livehhood,  into 
low-lying,  clayey,  flooded  districts. 

G.  J.  S. 

"PRACTICAL  SANITATION."* 

In  1890,  Dr.  Reid  delivered  a  course  of  lectures  to  Sanitary 
Inspectors  at  Stafford,  under  the  auspices  of  the  County  Council, 
and  the  success  of  this  course  led  to  two  further  developments. 
The  Sanitary  Institute  lent  its  aid  in  promoting  further  series  of 
lectures,  to  like  audiences,  in  Staffordshire  and  other  counties,  and 
Dr.  Beid  was  induced  to  amplify  his  lecture  notes  into  a  handbook, 
with  which  neither  Inspectors  nor  Medical  Officers  of  Health  can 
afford  to  dispense.  It  covers  the  field  of  **  Practical  Sanitation  ^  in 
the  sense  of  explaining  clearly  and  fully,  but  still  concisely,  what 
a  Sanitary  Inspector  ought  to  know,  and  it  only  goes  outside  that 
compass  so  fiu*  as  is  necessary  in  order  to  make  clear  the  why  and 
wherefore.  Dr.  Beid  deals  with  Water,  Warming  and  Ventilation, 
Sewage  and  Befuse  Bemoval  and  Disposal,  Drainage,  Sanitary  Ap- 
pliances and  Details  of  Plumbers'  Work,  House  Construction, 
infection  and  Disinfection,  and  Food ;  and  in  an  Appendix  contributed 
by  Dr.  Manley  is  given  a  comprehensive  summary  of  Sanitary  I^uvi-, 
including  Acts  of  Parliament,  Model  Bye>Laws,  and  Local  Govern- 
ment Board  Orders.  The  work  is  a  store  of  information,  and 
includes  many  practical  details,  not  to  bo  found  in  the  ordinary  run 
of  available  text-books,  which  will  be  welcome  to  Medical  Oflicers  of 
Health  as  well  as  to  Inspectors.  It  is  liberally  illustrated,  well 
printed,  and  has  the  further  recommendation  oF  a  full  index.  The 
third  edition  has  been  brought  up  to  date  in  all  essential  points, 
and  deserves  the  attention  of  practical  sanitarians  of  every  class. 

A.  W. 


*  **  Practical  Sanitation."  A  handbook  for  Sanitary  Inspectors  and  others 
interested  in  Sanitation,  by  George  Reid,  M.D.,  D.P.H.,  Fellow  of  The  Sanitary 
Inttitate,  and  Medical  Officer,  Staffordshire  County  Council ;  with  an  Appendix 
on  Sanitary  Law,  by  Herbert  Manley,  M.A..  M.B.,  D.P.II.,  Fellow  of  The 
flanitaiy  Institute,  Medical  Officer  of  Health,  West  Bromwich.  Third  Edition. 
960  j^    Price,  6s.    London,  Charles  Griffin  &  Co.    1895. 
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The  Institution  of  Civil  Engineers.  Vol.  CXIX.  1894-5. 
Parti. 

At  the  commencement  of  this  Volume  appears  a  Portrait  of 
the  President  of  the  Institution,  Sir  Robert  Bawlinson,  K.CB., 
along  \idth  his  Presidential  Address,  \«^hich  is  largely  devoted  to 
"  Sanitary  Engineering." 

The  following  papers  of  Sanitary  interest  appear  among  tbe 
"  Abstracts  of  Papers  in  Foreign  Transactions  and  Periodicals  " : — 

"The  Ventilation  of  Mines  and  Centrifugal  Ventilatore,"  by  Paul 
H ABETS.  (Eevue  Universelle  des  Mines  et  de  la  Metallurgie,  July, 
1894.) 

"The  Flue-Dust  Condensers  of  the  Freiberg  Smelting  Works,**  by 
C.  H.  Baueb.  (Jahrbuch  fiir  das  Berg  und  Hiittenwesen  iin 
Konigreich  Sachsen,  1894.) 

"A  Compressed  Air  Installation  in  the  Freiberg  Mine,"  by  B. 
Wengleb.  (Jahrbuch  fiir  das  Berg  und  Hiittenwesen  im  Konigreich 
Sachsen,  1894.) 

Vol.  CXX.     1894-5.     Part  II. 

The  following  papers  appear  among  the  "  Abstracts  of  Papers  in 
Foreign  Transactions  and  Periodicals  '* : — 

**  The  Flow  of  Bain-water  in  Drainage  Sewers,"  by  A.  Fbtthlino, 
(Der  Civilingenieur,  1894.) 

"  On  the  Disinfection  of  FoBcal  Matters  by  Peat,  and  the  General 
Treatment  of  Excreta/'  by  Prof.  A.  Gabtnbb.  (Zeitschrift  fiir 
Hygiene,  1894.) 

"On  the  Evaporation  of  Quicksilver  in  Dwellings,"  by  Prof. 
K.  A.  H.  MoBNER,  of  Stockholm.     (Zeitschrift  fiir  Hygiene,  1894.) 

"Heating  of  Booms  by  Gas  Stoves  and  by  Anthracite  Stoves,"  by 
AiME  GiBABD.  (Bulletin  de  la  Socictc  d'Encouragement  pour 
rindustree  Nationale,  1894.)   . 

Vol.  XXI.     1894-5.     Part.  III. 

In  this  Volume,  among  "  Other  selected  papers,"  Mr.  W.  Fai&let 
contributes  a  paper  on  "  The  Main  Drainage  and  Sewage  Disposal  of 
Edinburgh,"  and  Mr.  J.  S.  Sinolaib  on  "  Widnes  Sewerage." 

Among  AbstrarCts  of  Papers  in  Foreign  Transactions  and  Periodi- 
cal8  are  the  following : 
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"  The  Dnunage  of  Paris,"  by  Bbchmann  and  Lauxat  (Annales 
des  Fonts  et  Ghaussdes,  March,  1895). 

"  The  Pollution  and  Cleansing  of  Elvers  in  accordance  with  Ex- 
periments on  the  water  of  the  Oker,"  by  Dr.  B.  Blasius  and  Dr.  H. 
bsCKERTB  (Deutsche  Vierteljahrsschrift  fiir  Offentliche  Gesund- 
heitspflege,  1895). 

"Further  investmations  respecting  the  Disinfecting  Power  of 
Soap  Solutions,  by  Dr.  Max  Jolles  (Zeitschrift  i'iir  Hygiene,  1895). 

"  The  Hygienic  UtiHty  of  Light,"  by  Dr.  W.  Keusb  (Zeitschrift 
flip  Hygiene,  1895). 

Proceedings  of  the  Incorporated  Association  of  Municipal 
and  County  Engineers.     Vol.  XX.     1893-4.     383  pp.,  8vo. 

The  Association  during  the  course  of  the  year  held  meetings  at 
Leicester,  Beading,  Keighley,  Chester,  Torquay,  of  which  a  full 
account  is  given  in  this  Volume.  The  Sewage  Systems,  Water 
Works,  and  other  works  connected  with  Municipal  Sanitation  in 
these  towns  were  dealt  with,  and  among  other  papers  read  were: 

**  Carriageway  Pavements,"  by  C.  Mason. 

"  Hospital  Tents  at  Wimbledon,"  by  C.  H.  Coopeb. 

"The  Development  of  Sanitation  in  America,*' by  Lie ut.-Colonel 
A.  S.  Jones. 

•'  Teddington  Sewage  Disposal  Works","  by  H.  Tobk. 

Transactions  of  the  Society  of  Engineers  for  1894,  and 
Oeneral  Index  1857-1894.     289  pp.,  8vo.     London. 

The  only  paper  in  this  Volume  that  calls  for  mention  from  a 
Sanitary  point  of  view,  is 

"The  Utilisation  of  Town  Eefuse  for  Generating  Steam,"  by 
T.  W.  Bakeb,  B.A. 

Transactions  of  The  Surveyors'  Institution.  Vol.  XXVII. 
1894-5. 

Contains  among  other  papers,  On  the  London  Building  Act,  1894, 
by  H.  Blackbourn,  Village  Water  Supplies,  by  E.  E.  Middleton,  with 
the  Discussions  upon  them. 

Joomal  of  the  American  Public  Health  Association.  Vol. 
XX.     Quarterly  Series,  Vol.  I.,  Part  I.     1895.     8vo. 

The  Association  formerly  issued  its  proceedings  in  a  yearly 
volume,  but  decided  from  January  this  year  to  issue  them  in  future 
in  the  form  of  a  Quarterly  Journal,  for  the  obvious  reason  that 
members  would  receive  the  reports  and  papers  of  the  A«sv^\A.t\Ci\\ 

TOtli.  2TJ.     FABT  HI.  CQ 
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each  quarter,  instead  of  nearly  a  year  after  the  papers  were  read,  as 
is  too  often  the  case  with  yearly  volumes. 

The  first  part  consisting  of  122  octavo  pages,  contains  a  record 
of  the  proceedings  at  the  Annual  Meeting  at  Montreal,  along  with 
the  Address  of  the  President  of  the  Meeting,  E.  Persiller-Lachapelle, 
M  J).,  and  Addresses  by  the  Chairman  of  the  Local  Ck)mmittee,  the 
Lieut. -Governor  of  the  Province  of  Quebec,  and  the  Mayor  of 
Montreal. 

Dr.  H.  F.  Nuttall  read  a  paper  entitled  "  Hygienic  Notes  made  on 
a  short  journey  through  Italy  in  1894."  The  following  papers  will 
also  be  found  with  the  Discussions  upon  them : — 

**  The  Cart  before  the  Horse." 

The  object  of  this  paper  may  be  briefly  embodied  in  the  two 
following  propositions  extracted  from  the  paper : 

First.  Copious  Water  Supplies  with  the  aid  of  what  is  known 
as  modern  plumbing,  constitute  a  means  of  distributing  foecal 
pollution  over  immense  areas,  through  the  soil,  through  subterranean 
water  courses,  and  in  suri'ace  streams,  and  cannot  therefore  be 
regarded  with  unmixed  approbation  by  the  sanitarian. 

Second.  The  question  of  Drainage  and  Sewerage  whether  for 
individual  residences  or  communities,  should  alwavs  precede  that  of 
water  supply,  and  no  water  closet  should  ever  be  allowed  to  be 
constructed  until  provision  has  been  made  for  the  disposition  of  its 
effluent  in  such  a  manner  that  it  should  not  constitute  a  niiisance 
prejudicial  to  the  public  health. 

"  Observations  of  the  Sedimentation  of  Water,"  by  Wtatt  John- 
son, M.D. 

"  The  Well  Waters  of  our  Farm  Homesteads,"  by  Frank  T. 
Shutt,  M.A.,  F.LC,  F.C.S. 

"  Pure  Water  and  Purified  Water  for  Public  Water  SuppHes,''  by 
Da>'iel  W.  Mead. 

"  Water  Supply  for  Towns,"  by  A.  P.  Eeid,  M.D. 

"  Some  Deductions  from  Bacteriological  Work  on  the  Water  of 
Lake  Ontario,"  by  E.  B.  Shuttlbworth,  Ph.D.,  F.C.S. 

**  Sand  Filtration  of  Water,  with  special  reference  to  results 
obtained  at  Lawrence,  Massachusetts,"  by  George  W.  Fuller,  B.Sc. 

"  Report  of  the  Committee  on  the  Pollution  of  Water  Supplies,"* 
by  Charles  Smart,  M.D. 

*'  Management  of  Diphtheria  Epidemics  in  Rural  Districts,"  by 
Charles  A.  Hodgetts,  M.D.,  L.E.C.P. 

"  Practical  Difficulties  of  Medical  Officers  of  Health  and  Physicians 
in  dealing:  with  suspected  cases  of  Diphtheria,"  by  P.  H.  Brycb, 
M.A.,  M.D. 

**  Des  Inoculations  Preventives  dans  les  Maladies  contagieuses,** 
bv  Dr.  J.  E.  Laberqe. 
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Partn.    1895. 

Among  the  nineteen  papers  in  the  number,  all  of  which  are 
important  £rom  their  Sanitaiy  aspects,  are  the  following : — 

"  Innocuous  Transportation  of  the  Dead  ; "  "  Prevention  of  Tuber- 
culosis ;  **  "  Vaccination ;  '*  "  Prevention  of  Yellow  Fever ;  "  and  the 
''Heports  of  two  Committees  of  the  Association  on  Car  Sanitation, 
and  the  Disposal  of  Garbage  and  Hefuse." 

Part  m     1895. 

Nearly  half  of  this  number  is  devoted  to  "School  Hygiene," 
including  a  discussion  on  the  subject  under  the  following  headings : — 

**  Instruction  in  Hygiene  in  Schools  and  Colleges,"  by  C.  O. 
Pbobst,  M  J). 

"  Hygiene  of  Vision  in  Schools,"  by  T.  D.  Eeid,  M.D. 

"Teaching  of  Hygiene  in  Elementary  Schools,"  by  Sabapuin 
Gauthieb,  M.D. 

"  On  Teaching  the  Principles  of  Hygiene  to  the  Young,**  by  Geobge 
G.  Gboft,  M.D. 

"  Some  Points  in  the  Hygiene  of  the  Young  in  Schools,"  by  J. 
Chalmebs  Camebon,  M.D. 

"  Ventilation  of  School  Houses,"  by  J.  E.  Dobb. 

Among  other  papers  are : 

"  The  Drainage  and  the  Present  Sanitary  Condition  of  Montreal," 
by  L.  Zabebge,  M.D.,  and  Alfbed  Bbittain. 

"  Plumbing  in  Sanitation,"  by  John  Mitchell. 

And  a  Discussion  on  "  Influence  of  In(»briety  on  Public  Health  : " 
also  a  Eeport  of  Committee  on  "  Water  Supplies." 


**Tlie  Student's  Handbook  of  Forensic  Medicine  and  Public 
Health,"  by  H.  Aubrey  Husband,  M.B.,  B.Sc,  late 
Lecturer  on  Medical  Jurisprudence  and  Public  Health  in 
the  Extra- Academical  School,  Edinburgh.  6tli  Edition. 
692  pp.,  8vo.     Edinburgh,  1895.     Price  1016. 

Nearly  t\*'0-thirds  of  this  book  is  devoted  to  Forensic  Medicine 
and  Toxicology,  leaving  the  remaining  third  to  form  the  "  Student's 
Handbook"  on  the  subject  of  Public  Health.  Among  the  questions 
dpalt  with  are  Vital  Statistics,  Life  Assurance,  Air,  Ventilation, 
Meteorology,  Drainage.  Infectious  Diseases,  Duties  of  Medical 
Officers  of  Health  and  Sanitary  Inspectors,  &c. 
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"  Hygiene  and  Public  Health,"  by  Louis  C.  Pabkes,  M.D., 
D.P.H.  Lend.  Univ.,  Lecturer  on  Public  Health,  St 
George's  Hospital  Medical  School,  and  Medical  OflScer  of 
Health  and  Public  Analyst,  Chelsea.  4th  Editioa 
531  pp.,  8yo.     H.  K.  Lewis.     Price  lOjS 

The  author's  aim  in  writing  this  book  has  been  to  provide  a 
suitable  work  for  those  preparing  for  Public  Health  iHplomas, 
including  nearly  the  whole  field  of  sanitary  science  within  as  small  a 
space  as  possible,  thus  afibrding  the  reader  such  elementary  know- 
ledge as  would  enable  him  to  refer  with  advantage  to  the  lai^er  text 
books. 

Questions  of  Water,  Disposal  of  Eefuse,  Air,  Yentilatiou,  Warming 
and  Lighting,  CHmate,  Food,  ^$oil,  Clothing,  Communicable  Diseases 
and  Statistics,  are  dealt  with  in  the  ten  Chapters. 

There  are  numerous  Illustrations. 

"The  Elements  of  Health,"  by  Louis  C.  Parkes,  M.D., 
D.P.H.Lond.    246  pp.,  8 vo.    J.  ^  A.  Churchill    Price  S16 

The  intention  of  this  littl«  work  is  to  form  an  introduction  to  the 
study  of  Hygiene.  The  author's  main  idea  has  been  to  give  some 
simple  yet  practical  information  and  instruction  on  the  preservation 
of  individual  or  general  health  in  the  ordinary  routine  of  domestic 
life.  Matters  relating  to  Public  Health  have  for  the  most  part  been 
avoided. 

"  Manual  of  Hygiene  for  Schools  and  Colleges,"  prepared  bv 
the  Provincial  Board  op  Health  of  Ontario.  293 
pp.,  8vo.      W.  Briggsy  Toronto,     Price  60  Cents, 

This  is  a  manual  intended  especially  for  teachers  and  pupils 
attending  the  normal  and  other  schools  of  the  higher  grade,  formmg 
a  sort  of  go-between  from  the  children's  Elementary  Text  Books  to 
the  advanced  Treatises  of  Medical  Men  and  Sanitary  Experts. 

The  book  is  issued  and  authorised  by  the  Minister  of  Education 
for  use  in  all  schools  under  the  control  of  the  Education  Depart- 
ment, and  the  various  Chapters  have  been  written  by  members  of  the 
Provincial  Board  of  Health  of  Ontario. 

"The  Food  Inspector's  Handbook,"  by  Francis  Vacher, 
F.R.C.S.,  M!edical  Officer  of  Health  for  Cheshire  County 
Council.  154  pp.,  8vo.  The  Sanitary  Record  Office. 
Price  £16. 

This  is  the  second  Edition  of  this  Book  called  for  within  eighteen 
months  after  the  publication  of  the  first.  The  work  has  been 
revised,  and  the  number  of  Illustrations  has  been  doubled. 

As  an  Introduction,  the  author  discusses  the  powers  and  qualifica- 
tions of  a  Food  Inspector,  the  succeeding  Chapters  dealing  with  the 
Diseases  of  Animals  whicli  render  Meat,  Fish,  Poultry,  Fruit,  Vege- 
tableSf  Milk,  &c.,  unfit  for  Human  Food. 


405 


SIXTY-THIED  ANNUAL  MEETING  OE  THE  BEITISH 

MEDICAL  ASSOCIATION. 

The  Annual  Meeting  of  the  British  Medical  Association  was  held  in 
London,  on  Joly  dOth  and  31st,  and  August  1st  and  2nd.  The  President, 
Sir  J.  Russell  Reynolds,  F.R.S.,  gave  an  inaugural  address  on,  **  The  Power 
of  Life  in  Life."  He  reviewed  the  work  of  the  Association  and  the  progress  of 
medical  knowledge  since  the  previous  meeting  of  the  Association  in  London, 
in  1873,  referring  in  the  course  of  his  address  to  the  late  Dr.  E.  A  Parkes, 
whose  labours  in  the  cause  of  Hygiene  are  so  much  revered. 

THE   PUBLIC   HEALTH   SECTION. 

Presided  over  by  Ernest  Hart,  D.C.L. 

The  subject  of  the  Presidential  address  was,  ^'  Public  Health  Legislation 
and  the  Needs  of  India."  He  commenced  by  referring  to  London  as  the 
healthiest  dty  in  the  world,  with  a  mortality  of  only  18  per  1,000. 

He  then  discussed  some  of  the  recent  legislation  affecting  sanitary  adminis- 
tration, and  lamented  that  the  recommendations  of  the  Royal  Sanitary 
Commission  had  not  been  adopted  with  regard  to  making  large  sanitary 
■reaa,  whoee  boundaries  should  be  established  with  due  relation  to  the  water- 
aheds,  nor  with  regard  to  the  appointment  of  Medical  Officers  with  a  fixity 
of  tenure. 

On  the  question  of  the  relation  of  health  to  water  supplies,  he  pronounced 
a  very  strong  opinion  that  Cholera  *'  is  wholly,  essentially,  and  universally  a 
water-borne  disease.**  He  also  pointed  out  that  t3rpboid  was  due  to  neglect 
of  the  water  supply,  and  that  in  English  towns  where  the  water  supply  had 
been  improved,  there  had  followed  a  great  reduction  in  the  typhoid  fever 
death-rate. 

In  dealing  with  Indian  sanitary  needs,  Mr.  Hart  again  referred  to  the 
water-borne  origin  of  Cholera,  and  described  as  '*a  disgraceful  public 
document"  the  army  medical  regulations  now  in  force,  which  were  based  on 
the  theory  that  Cholera  was  caused  by  telluric  influences,  pandemic  waves, 
cholera  mists,  blue  clouds,  the  influence  of  trees,  and  such  like  bogies. 
Water  being  such  an  important  factor  in  the  spread  of  disease,  the  filters 
rappUed  to  the  troops  should  be  selected  with  great  care,  whereas  imder  the 
present  system  they  were  **  the  worst  in  the  world.** 

The  Army  Medical  Officers  are  overloaded  with  routine  work,  and  sanitary 
study  and  scientific  work  are  discouraged.  What  is  urgently  needed  is  a 
Royal  Commission  or  strong  Departmental  Committee,  to  enquire  into  the 
whole  matter,  and  to  institute  a  radical  change. 

The  first  subject  discussed  was  Thb  Rbqulation  of  tub  Slauqhtbr  of 
Amdcals  fob  Human  Food.  The  discussion  was  opened  by  Dr.  T.  M 
Legge,  of  London.  After  referring  to  the  regulations  in  force  in  France, 
Belgium  and  Denmark,  he  proceeded  to  describe  the  routine  method  of 
meat  inspection  abroad,  which  is  almost  entirely  in  the  liands  of  veterinary 
fuigeons  and  highly  trained  experts.  He  thought  that  the  English  law  was 
very  defective,  as  it  gave  no  indication  as  to  what  diseases  in  animals 
made  meat  unist  for  human  consumption.  With  regard  to  the  danger  of 
eating  Uibercalous  meat,  he  hoped  that  the  recenl  i^poiXi  ol  \Xi^  ^^^ 
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CommissioD  on  Tuberculoffls,  would  awaken  public  opinion,  which  was  at 
present  very  lukewann  on  the  subject 

Dr.  Sydney  Marsden,  of  Birkenhead,  who  followed,  said  that  the  con- 
sideration of  the  subject  naturally  divided  itself  into  three  heads: 

1.  Treatment  of  cattle  before  slaughter,  lairage  accommodation,  &c 

2.  Metliod  of  slaughter  and  dressing  of  animals. 

3.  Treatment  and  inspection  of  the  carcass  after  dressing. 

He  thought  it  important  that  the  carcass  should  be  inspected  both  before 
and  also  after  cooling,  as  there  are  some  diseases  which  show  most  distinctly 
before  an3rthing  has  been  done  to  alter  the  appearance  of  the  carcass,  while 
others  are  more  easily  recognised  after  cooling,  as  regards  colour  or  smell,  or 
both. 

Dr.  Sykes,  of  St  Pancras,  advocated  the  purchase,  at  the  public  expense, 
of  diseased  meat  before  exposure  for  sale,  or  failing  this,  the  compulsoiy 
examination  and  marking  of  all  meat  for  sale. 

Surgeon-Major  George  Poole  and  Dr.  Alfred  Hill,  of  Birmingham,  were 
severe  in  their  condemnation  of  private  slaughter-houses. 

Dr.  Legge  in  his  reply  said  that  there  appeared  to  be  no  power  in  London, 
or  elsewhere,  to  close  any  private  slaugther-houses,  except  in  places  where  a 
license  was  required,  and  then  the  end  could  be  accomplished  by  not  granting 
a  renewal. 

The  Prbvbntion  of  Mile  Epidemics  was  introduced  by  Dr.  H.  Ken- 
wood. 

He  said  that  the  careful  examination  of  all  milch  cows  at  short  intervals, 
preferably  once  a  week,  the  prompt  isolation  of  those  animals  likely  to 
furnish  infective  milk,  and  the  adoption  of  means  that  would  deter  the 
cowkeeper  from  mixing  the  milk  of  such  animals  with  other  milk,  were,  in 
his  opinion,  the  only  ways  of  dealing  with  the  difficulty.  He  then  dwelt  on 
the  necessity  for  the  appointment  of  special  inspectors  of  cows  and  cowsheds, 
discussed  the  qualifications  of  such  inspectors,  and  recommended  their 
appointment  in  some  cases  by  neighbouring  authorities  in  combination.  The 
necessity  for  such  inspectors  to  notify  at  once  all  cases  of  suspicious  disease 
in  cows  to  the  medical  officer  of  health  was  pointed  out. 

Dr.  Bond  thought  that  the  expense,  which  would  be  necessary  to  carry  out, 
with  anything  like  efficiency,  the  system  of  inspection  which  Dr.  Kenwood 
advocated,  would  make  the  sanitary  authority  of  his  district  raise  their  eyes 
in  horror  at  the  suggestion.  At  the  same  time  he  warmly  endorsed  the 
suggestion. 

The  Vaccination  Laws,  by  Dr.  T.  Garrett  Horder. 

Dr.  Horder  pointed  out  that  the  amount  of  protection  afforded  by  vaccina- 
tion depended  entirely  on  the  efficiency  with  which  the  operation  bad  been 
performed.  Dr.  Gayton's  statistics  showed  that  in  the  Metropolitan  Asylums 
Board  Hospitals  the  patients  with  good  vaccination  marks  had  a  mortality 
of  3  per  cent,  those  with  imperfect  marks  a  mortality  of  9  per  cent.  He 
proposed  that  vaccination  should  be  taken  out  of  the  hands  of  private  prac 
titioners  and  placed  in  the  hands  of  medical  men  appointed  by  the  Local 
Government  Board. 

A  National  System  of  Notification  of  Sickness  was  advocated  by  Dr. 
A.  Newaholme,  of  Brighton.   He  pointed  out  that  fVom  a  public  health  pomt 
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of  yicw  it  was  very  desirable  that  the  Medical  Officer  of  Health  should  have 
knowledge  of  the  occurrence  of  tuberculosis,  rheumatic  fever,  and  other 
diseases  not  generally  classed  as  infectious.  He  summed  up  his  paper  with 
suggestions  to  the  following  effect :  (1)  Extend  the  schedule  of  notifiable 
diseases.  (2)  Make  it  compulsory  on  all  friendly  and  similar  societies, 
hospitals,  and  dispensaries  to  furnish  periodical  returns  of  the  number  and 
duration  of  cases  of  sickness  and  their  nature.  (3)  Establish  a  central  office 
for  the  collation  and  tabulation  of  these  data. 


Thb  Dbsibability  of  Afpotntino  Mrdical  Men  as  Supekintendbnt 
RicdiBTBABS  OF  BiBTHS  AND  DEATHS,  by  Dr.  Louis  C.  Parkes. 

Although  it  is  no  part  of  the  Registrar's  duty  to  question  the  truthfulness 
of  any  of  the  statements  in  a  death  certificate  given  by  a  registered  medical 
practitioner,  a  large  amount  of  responsibility  rests  upon  him  in  reporting  to 
tlie  coroner  deaths  attended  ^'  by  suspicious  circumstances,'*  and  the  trained 
perception  of  a  medical  man  might  detect  unusual  or  suspicious  circumstances 
where  a  layman  would  be  quite  at  fault  Medical  knowledge  on  the  part  of 
the  Registrar  would  also  be  of  advantage  from  the  point  of  view  of  statistical 
correctness.  Dr.  Parkes  thought  that  the  combination  of  the  posts  of 
Medical  Officer  of  Health  and  Superintendent  Registrar  of  births  and  deaths 
would  increase  their  sphere  of  usefulness  in  a  direction  which  would  be  of 
great  advantage  to  the  public  interests. 

Thb  Insbcubitt  of  Tknurb  of  Extra  Metropolitan  Medical 
Officbbs  of  Health,  discussion  introduced  by  Dr.  B.  A.  Whitelegge  and 
Dr.  J.  Carroll 

This  is  a  subject  of  considerable  importance  with  regard  to  the  efficiency  of 
sanitary  administration,  and  one  that  was  sure  to  be  brought  forward  at  a 
meeting  of  medical  men  i^iterested  in  public  health.  Medical  Officers  of 
Health  from  all  parts  of  the  country  took  part  in  the  discussion.  The 
general  outline  of  the  case  and  the  arguments  with  regard  to  it  are  pretty 
well  known,  and  there  seems  no  valid  reason  for  the  anomalous  position  in 
which  these  officers  are  placed,  more  especially  as  the  London  Public  Health 
Act  of  1891  provides  that  the  appointment  of  Medical  Officers  of  Health  in 
London  shall  not  be  for  a  limited  time,  and  that  they  shall  not  be  removable 
without  the  consent  of  the  Local  Gk)vemment  Board. 

Thb  Late  Visitation  of  Choleba  in  Hungaby. 
By  Eugene  Farkas,  M.D.,  District  Superintendent  of  Public  Health,  Budapest. 

Referring  to  the  epidemic  of  the  summer  of  1892,  he  said  that  the  Govern- 
ment made  strenuous  efforts  to  prevent  the  importation  of  cholera  by  impos- 
ing medical  inspection  on  travellers  and  their  baggage,  and  restriction  upon 
the  importaUon  of  goods  from  infected  countries;  but  experience  showed 
that  these  restrictions,  which  nearly  annihilated  commerce,  were  useless,  and 
in  KoTember  most  of  the  restrictions  were  abandoned  and  sanitary  measures 
adopted.  The  subsequent  visitations  of  cholera  in  1893  and  1894  were  unable 
to  obtain  a  hold  in  the  country. 

Dr.  Farkas  concluded  by  saying  **  We  cannot  hope  for  any  success  except 
by  means  of  general  sanitation,  as  was  pointed  out  by  Sir  John  Simon 
thirty  years  ago." 
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Ttphoid  Fbyeb  as  a  directly  Infectious  Disease,  by  Dr.  J.  Priestley, 
M.O.H.,  Leicester. 

Daring  the  year  1892-4  there  were  notified  in  Ldcester  634  cases  of  typhoid 
fever  ;  all  these  were  visited  and  careful  notes  mads  of  their  origina  It  was 
found  that  houses  where  pail-closets  were  used  were  infected  nearly  three 
times  as  otlen  as  those  where  water-closets  were  adopted;  he  then  gave  notes 
of  a  number  of  the  cases  observed. 

The  subject  of  Diphtheria  and  its  Diaqnosts  in  Doubtful  cases  bt 
THE  USB  OF  Bacteriology,  was  introduced  by  Dr.  E.  Klein.  His  pi^r  con- 
tained records  of  interesting  experiments  and  examinations  into  the  subject, 
but  naturally  dealt  more  with  medical  and  bacteriological  than  the  sanitary 
aspect  of  the  question. 

It  was  followed  by  a  paper  on  The  use  of  Diphtheria  ANTiyroxiN  fob 
Immunisation,  by  Dr.  Hermann  M.  Biggs,  Director  of  the  Bacterio- 
logical Laboratories  of  the  New  York  City  Health  Department.  He  said 
that  by  the  use  of  anti-toxin  it  had  been  found  possible  to  completely  stamp 
out  diphtheria  in  four  great  institutions  for  children  in  whidi  it  was  pre- 
vailing in  epidemic  form.  In  no  instance  had  there  been,  so  far  as  can  be 
determined,  any  serious  results  from  the  administration  of  the  remedy  for 
this  purpose.  The  duration  of  immunity  is  apparently  not  more  than  thirty 
days  in  many  cases. 

Vital  Statistics  of  Diphtheria  in  London,  1891-95,  given  in  a 
paper  by  F.  A.  Dixey.  It  was  well  illustrated  by  Tables  showing  the  death- 
rate  from  diphtheria  and  croup.  He  supported  the  theory  that  the  increased 
prevalence  of  diphtheria  in  this  country  is  at  least  partly  due  to  the  operation 
of  the  Elementary  Education  Act.  In  discussing  the  question  of  the  rela- 
tion between  diphtheria  and  croup,  he  quoted  the  opinion  of  Dr.  Longstaff 
and  Dr.  Whitelegge  that  there  is  no  such  disease  as  croup,  and  that  a  great 
deal  of  so-called  croup  is  actually  diphtheria.  A  Table  of  the  diphtheria  cases 
in  London  Hospitals,  and  the  fact  that  from  some  quarter  fatal  diphtheria  had 
received  a  check,  sliowed,  he  thought,  that  the  anti-toxin  treatment  was 
instrumental  in  preventing  the  autumnal  rise  in  the  number  of  f&tal  cases 
in  1894.  and  had  helped  in  1895  in  keeping  down  the  diphtheria  mortality,  in 
spite  of  the  large  amount  of  disease  still  present  in  the  metropolis. 

Many  of  the  points  raised  in  these  papers  dealing  with  diphtheria  were 
brought  forward  by  Dr.  Thome  Thome  in  the  Journal  of  the  Institute, 
Vol.  XV.,  page  7. 

IIospiTAL  Isolation  and  the  Disinfection  op  Patients,  discussion 
introduced  by  Dr.  P.  Boobbyer,  M.O.H.,  Nottingham. 

He  considered  that  the  existing  system  under  which  each  sanitary  autho- 
rity is  left  very  much  to  do  as  it  pleases  in  the  way  of  providing,  or  practi- 
cally neglecting  to  provide,  adequate  hospital  accommodation  for  the 
infectious  sick  in  its  district  is  in  the  highest  degree  unsatisfactory.  Me 
deprecated  the  erection  of  large  permanent  hospitals,  designed  to  meet  the 
requirements  of  very  wide  surrounding  areas,  and  thought  there  was  much 
to  be  said  in  favour  of  small,  permanent,  local  hospitals.  He  wished 
to  be  understood,  however,  tliat  he  did  not  advocate  the  erection  of 
separate  hospitals  for  every  village  or  group  of  villages  in  a  sparsely 
inhabited  district  Small-pox  had  to  be  separately  dealt  with,  but  he  thought 
that  these  cases  could  more  easily  be  taken  to  a  distance  than  scarlet  fever 
cases. 
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In  reviewing  the  question  of  Disinfection,  he  had  come  to  the  conclusion 
tluU  in  scarlet  fever  too  much  importance  liad  hitherto  been  attached  to  the 
dry  cuticle  as  an  infecting  agent,  and  too  little  to  inflammatory  products 
from  the  nano-pharynz  and  elsewhere. 

In  the  discussion.  Dr.  J.  Spottiswoode  Cameron,  M.O.H.  Leeds,  desired 
to  lay  stress  on  the  necessity  of  making  the  isolation  of  the  patient  complete 
by  removing  all  infected  articles. 

Dr,  E.  W.  Gk)odall,  of  Fever  Hospital,  Homerton,  said  that  the  non- 
disinfection  of  clothing  accounted  for  a  good  many  instances  of  second 


Dr.  Sidney  Barwise,  County  Med.  Oflacer,  Derbyshire;  Dr.  G.  H.  Fos- 
broke,  County  M.O.H.  Worcestershire;  and  Dr.  F.  T.  Bond,  M,O.H., 
Gloucester  Combined  District,  strongly  urged  the  inexpediency  of  construc- 
ting small  hospitals  scattered  over  the  district,  and  thought  that  patients 
could  be  conveyed  ten  or  eleven  miles  to  a  central  hospital  without  injury. 

Papers  were  read  on  Undbbobound  Wobkshgps,  by  Dr.  F.  J.  Waldo, 
M.A.,  and  Dr.  David  Walsh;  and  on  Dby  Mbthods  of  Dealing  with 
Ubinb,  by  Dr.  G.  V.  Poore.  As  papers  on  similar  subjects  by  the  same 
authors  have  recently  been  published  in  the  Journal  of  the  Institute,  Vol. 
XY..  page  21,  and  YoL  XYl.,  page  227,  it  is  unnecessary  to  refer  to  them 
fully. 

Discussion  on  Sbwbb  Yentilation.   Introduced  by  T.  Parry  Laws,  F.I.C. 

The  injurious  effects  attributed  to  sewer  air  may  arise  from  three  separate 
and  distinct  causes: 

1.  From  poisonous  inorganic  gases. 

2.  From  organised  constituents  (micro-organisms)  of  sewer  air. 

3.  From  the  presence  of  some  volatile  and  highly  poisonous  organic 
compound. 

The  second  cause,  which  has  found  most  general  acceptance,  is  founded  on 
two  assumptions :  That  sewage  matter  swarms  with  the  speciflc  germs  of 
disease;  and  that  these  germs,  living  and  multiplying  in  the  sewage,  can  rise 
into  the  sewer  air  and  be  carried  far  and  wide,  wherever  the  smell  of  sewage 
can  penetrate. 

Numerous  experiments  of  Camelli,  Haldane,  Petrie,  and  others,  had 
proved,  however,  that  the  number  of  micro-organisms  in  the  sewer  air,  bore  a 
dose  resemblance  to  those  in  the  fresh  air  finding  access  to  the  sewers,  and 
where  the  ventilation  was  imperfect,  the  number  was  less. 

The  experiments  have  shown  that  the  micro-organisms  of  sewer  air  bear  no 
relation  whatever  to  those  of  sewage,  and  that  the  predominant  micro- 
oganisms  of  sewage  are  entirely  absent  from  sewer  air.  If  sewer  air  Is  free 
from  those  special  organisms  which  exist  in  immense  numbers  in  every  drop 
of  sewage,  how  infinitely  improbable  becomes  tlic  existence  of  pathogenic 
organisms  which  can  only  be  present  in  sewage,  relatively  speaking,  in  most 
mhiitte  proportion. 

JameB  T.  Neech,  Medical  Officer  of  Health,  Atherton,  discussed  the 
qoattion  whether  sewers  should  be  ventilated  at  all  He  thought  that  a 
perfect  sewer,  with  the  house  drains  properly  disconnected,  need  not  be 
ventilated;  but  inasmuch  as  no  sewers  with  their  connection  fulflllcd  these 
oonditloDS,  they  should  be  ventilated.  He  then  reviewed  the  various  methods 
of  ventOation  and  the  conditions  which  affected  thenu 
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Dr.  Oldright,  Ontario,  referring  to  the  healthiness  of  sewer  men  being 
quoted  as  evidence  of  the  harmless  effect  of  sewer  air,  said  that  a  similar 
observation  would  apply  to  many  other  filth  works.  It  was  due  largely  to 
the  fact  that  as  a  rule  none  but  robust  men  undertook  such  positions,  and  most 
of  their  work  was  out  of  doors. 

Dr.  Bond,  Medical  Officer  of  Health,  Gloucestershire,  said  that  the  Bristol 
sewers  were  not  ventilated  at  all,  and  yet  the  town  was  singularly  tree  from 
typhoid  fever. 

A  discussion  on  Thb  Destruction  of  Town  Befusb  bt  Hbat  was  opened 
by  Dr.  J.  Spottiswoode  Cameron.  He  gave  details  of  experiments  made  in 
Leeds  since  1876,  with  the  relative  advantages  of  introducing  steam  jets  of 
various  sizes  Into  the  destructor  cells.  He  gave  the  cost  of  destmctioin  as 
working  out  at  28.  a  ton,  including  plant  and  all  other  expenses. 

Brigade-Surgeon  Pringle  referred  to  the  Tobhet  of  Jerusalem  and  the 
burning  fiery  furnace  on  the  plains  near  Babylon  as  vast  receptacles  for 
burning  the  city  refuse. 

In  a  discussion  on  Smoke  Abatement,  Brigade -Burgeon  Lieut. -CoL 
Pringle  gave  a  description  of  the  composition  of  fog,  and  Dr.  W.  Graham 
gave  a  short  history  of  Smoke  Abatement  Institutions  which  originated  in 
the  meeting  of  the  British  Association  in  Manchester  in  1842. 

This  brief  epitome  of  the  papers  and  discussions  at  the  meeting  of  the 
Section  of  Public  Medicine  is  only  intended  to  indicate  the  points  raised. 
The  papers  are  not  referred  to  in  the  order  read,  but  have  been  grouped  so 
that  similar  subjects  come  together.  A  full  account  is  given  in  the  Brituh 
Medical  Journal,  Aug.  3rd  and  31st,  1895. 

E.  W.  W. 


NOTES    ON   LEGISLATION   AND    LAW   CASES. 
Prepared  by  Prof.  A.  Wynter  Blyth,  Barrister^t'Law. 


Before  Justice  Wills. 
{Times,  April  29th,  1895.) 

CLAYTON  v.  SMITH. 

Recovery  by  Local  Authority  of  expenses  of  house  drainage.,  Question 
of  liability  construction  of  a  wide  clause  in  a  lease. 

This  was  an  action  brought  by  the  plaintiff,  who  was  tenant  of  a 
house  at  Chelsea  under  a  lease  for  fifteen  years,  dated  1880,  for  a 
declaration  that  he  was  entitled  to  deduct  from  his  rent  a  sum  oi£A2 
which  he  had  paid  to  the  Local  Authority  under  the  following  cir- 
cumstances : —  The  Local  Authority  had  served  a  notice  on  him  to 
connect  the  drains  of  the  house  ^ith  a  sewer.  The  notice  was  sent 
on  to  the  landlord,  who  did  nothing.  The  Local  Authority  accor- 
dingly, acting  under  the  Metropolis  Management  Acts,  18  and  19 
Vic,  c.  120,  section  93,  and  25  and  26  Vic,  cap.  102,  section  9(5, 
did  the  work  themselves  and  made  the  tenant  pay.    This  the  tenant 
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desired  to  deduct,  but  the  landlord  refused,  relying  on  the  following 
clause  in  the  lease,  on  which  the  whole  question  turned : — ^The 
tenant  *'  also  shall  and  will  bear  and  pay  and  discharge  the  land  tax, 
sewers  rate,  main  drainage  rate,  rates  under  the  Metropolitan  Board 
of  Works,  and  tithes,  or  tithe  commutation  rent-charge  in  lieu 
thereof,  and  all  other  taxes,  rates,  charges,  duties,  assessments,  and 
payments  whatsoever,  whether  Parliamentary,  parochial,  or  otherwise, 
which  are  or  which  at  any  time  during  the  continuance  of  the  said 
term  shall  be  taxed,  rated,  charged,*  assessed,  imposed  upon  or  payable 
in  respect  of  the  said  premises  hereby  demised,  or  any  part  thereof, 
or  upon  the  landlord  or  tenant  in  respect  thereof  (except  the  land- 
lord's property  tax)." 

Mr.  Salter  appefu^  for  the  plaintiff. 

Mr.  HuMB- Williams,  for  the  defendant,  cited  "Budd v.  Marshall" 
(5  C.  P.  D.,  481),  •*  Tidswell  v.  Withworth ''  (L.  E.,  2  C.  P.,  326), 
"  Thompson  v.  Lapworth  "  (L.  E.,  3  C.  P.,  149). 

Mr.  Salteb  urged,  in  reply,  that  this  was  not  an  assessment  or 
rate,  and  tried  to  distinguish  the  case  of  "  Budd  v.  Marshall  '*  from 
the  present.  He  said  the  nature  of  the  work  in  that  case  was 
different.    The  work  was  done  under  a  different  statute. 

Mr.  Justice  Wills,  however,  held  that  the  cases  were  not  to  be 
distinguished,  and  gave  judgment  for  the  defendant. 

QUEEN'S  BENCH   DIVISION. 
Before  Mb.  Justice  Wright,  and  Me.  Justice  Kennedy. 

(Times,  July  5th,  1895.) 

THE  QUEEN  V.  THE  VESTBY  OF  ST.  GEORGE,  HANOVER-SQUARE. 

Section  138,  Metropolis  Management  Act,  does  7iot  empower  the  London 
County  Council  to  take  the  initiative  to  order  a  Metropolitan  Local 
Authority  to  make  a  new  sewer. 

This  was  a  rule  calling  upon  the  Vestry  of  St.  George,  Hanover- 
square,  to  show  cause  why  a  writ  of  mandamus  should  not  issue 
directed  to  them  commanding  them  to  comply  with  an  order  made  by 
the  London  County  Council,  dated  December  4,  1894,  directing  the 
vestry  to  construct  a  sewer  therein  described,  or  to  execute  sufficient 
works  to  secure  the  communication  with  the  main  sowers  of  the 
metropolis,  of  the  sewer  or  drain  receiving  sewage  from  the  premises 
in  the  said  order  mentioned.  The  question  was  whether  the  London 
County  Council  has  the  power  of  taking  the  initiative  by  ordering  a 
vestry  to  construct  specific  sewers  which  the  Council  in  its  discretion 
thinks  ought  to  be  constructed. 

Mr.  B.  Harrison  appeared  in  support  of  the  rule;  Mr.  Channell, 
Q.C.,  and  Mr.  Macmorran  showed  cause. 

Mr.  Justice  Wright,  in  giving  judgment,  said, — The  question 
is  whether  the  County  Council,  as  representing  the  old  Metropolitan 
Board  of  Works,  has  the  power  of  compelling  the  vestry  to  construct 
this  sewer.  By  section  135  of  the  Metropolis  Management  Act, 
1855,  the  Metropolitan   Board  of   Works   was  intrusted  with  the 
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powers  over  sewers;  not  an  absolute  duty,  but  with  powers.  The 
question  is  whether  section  138  authorizes  the  County  UouncO,  which 
now  represents  the  old  Metropolitan  Board  of  Works,  to  make  the 
order  in  question.  Stated  shortly,  it  appears  to  me  that  the  section 
does  not  empower  the  County  Council  to  take  the  initiative  by 
ordering  specific  new  works  of  sewerage.  I  think  that  if  a  new 
sewer  is  made,  it  must  be  made  in  such  a  way  as  the  County  Goundl 
approves,  but  1  see  nothing  which  authorizes  the  County  Council  to 
take  away  from  the  vestry  the  initiative  as  to  making  new  sewers  and 
to  replace  the  discretion  of  the  vestry  by  its  own  discretion.  1  think 
this  view  is  supported  by  the  case  of  "The  Queen  v.  the  Vestry  of  St. 
Luke's,  Chelsea"  (31  i./.,  Q.B.,  60),  which  seems  to  me  to  throw 
some  light  upon  the  matter. 

Mb.  Justice  Kennedy  concurred. 

Rule  discharged. 

Before  Mr.  Baeon  Pollock  and  Mr.  Justice  Weight. 

(Times,  July  30<A,  1895). 

the  BBITISH  insulated  wire  CO.  v.  PEESCOTT  UBBAN  DISTBICT 

COUNCIL. 

Contracts  made  hy  Urban  Authorities  under  the  Public  Health  Afst  are 
invalid  unless  some  pecuniary  penalty  in  case  of  failure  be  provided 
under  Sect.  174  (2)  P.  H.  Act,  1876. 

This  was  a  case  of  great  importance  to  persons  contracting  with 
Urban  Authorities.  By  Section  174  (2)  of  the  Public  Health  Act, 
1875,  dealing  with  contracts  under  the  Act  by  an  Urban  Authority, 
it  is  provided  as  follows : — "  Every  such  contract  ....  shall  specify 
some  pecuniary  penalty  to  be  paid  in  case  the  terms  of  the  contract 
are  not  duly  performed."  The  question  was  whether  a  contract 
without  such  pecuniary  penalty  being  provided  for  was  valid.  The 
Court  held  that  it  was  not.  This  was  a  special  case  stated  in  an 
action  brought  on  an  agreement  for  money  due  for  the  supply  of 
electric  light. 

Mr.  Arkle  (Mr.  Lawson  Walton,  Q.C.,  with  him),  appeared  for  the 
plaintiffs ;  Mr.  Danckwerta  for  the  council. 

The  contract  was  originally  made  between  the  Company  and  the 
Local  Board,  tho  predecessors  of  the  Urban  District  Council.  The 
plaintiffs  carried  out  the  agreement  by  supplying  the  electric  light 
from  January  1st,  1803,  to  March  31st,  1895,  and  had  been  paid  up 
to  June  30th,  1894.  The  action  was  for  £278  for  quarterly  payments 
and  extra  lamps.  The  agreement,  dated  November  12th,  1892,  was 
one  for  the  supply  of  lij^ht  for  five  years.  There  was  no  pecuniary 
penalty,  but  there  was  a  provision  for  arbitration  in  case  of  any 
dispute.  These  cases  were  referred  to : — "  Young  v.  Mayor  of  Lea- 
mington" (8  A.C.,  517);  '^Melliss  v.  Shirley  Local  Board*'  (16 
Q.B.D.,  476) ;  "  Noel  v.  Worcester  **  (9  Ex.,  457). 

The  Court  were  of  opinion  that  the  agreement  was  not  binding 
and  gave  judgment  for  the  defendants. 
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GENERAL  NOTES. 


Query.  Please  let  me  know  the  maximum  amount  of  rain  that  fell 
in  a  certain  period  of  time  on  Saturday  eyenipg,  10th  August.  The 
information  is  required  to  determine  if  the  capacity  of  certain  drains 
is  sufficient  to  properly  take  away  abnormal  rainfalls.         T.  F.  M. 

Afuwer.  No  record  of  rainfall  is  kept  at  the  Institute,  but  I  find 
that  at  Mr.  Symons'  British  Eainfall  Station  the  rain  on  the  evening 
of  the  10th  August  nearly  all  fell  in  eighteen  minutes.  The  total 
was  0'67  inch,  and  during  the  eighteen  minutes  above  referred  to, 
it  fell  steadily  at  the  rate  of  two  inches  an  hour.  In  Symons'  British 
BainfaU,  published  annually,  there  is  a  diagram  showing  the  rate  of 
heavy  falls  in  short  periods,  the  normal  and  abnormal  rates  being 
indicated ;  falls  of  over  half  an  inch  in  one  hour,  or  one  inch  in  two 
hours  are  not  unusual.  E.  W.  W. 

Report  on  Food  Adulteration. — The  report  of  the  Select  Committee 
to  inquire  into  the  question  of  food  products  adulteration  has  issued  its  report. 
The  committee  state  that  they  have  taken  further  evidence,  but  have  not  had 
sufficient  time  to  conclude  their  investigation.  They  therefore  recommend 
that  a  committee  on  the  same  subject  should  be  appointed  in  the  next 
Parliament 

The  Sanitary  Association  of  Scotland  held  its  2l8t  Congress  at 
Greenock,  commencing  August  28th,  under  the  Presidentship  of  Sir  Michael 
R.  Shaw  Stewart,  Bart.  The  following  papers  were  read  and  discussed: 
** Mortality  Rate  in  Scotland  relating  to  Sanitary  Progress,"  by  Prof.  Hay; 
•*  An  Historical  Sketch  of  the  Sanitary  Condition  of  Greenock,"  by  the 
M.O.H.,  Greenock;  "Smoke  Abatement,"  by  G.  C.  Thompson;  *' Ventila- 
tion of  Sewers  and  Drains,"  and  •*  Public  Baths  and  Wash-houses,"  by  Baillie 
Dick ;  "  Infectious  Diseases  in  Scotland,"  by  Dr.  A,  C.  Munro ;  **  Diphtheria 
and  its  Preyention,**  by  Dr.  Leslie  Mackenzie;  ^^  Diseases  of  Occupations,''  by 
Dr.  T.  G.  Nasmyth;  and  **  Housing  of  the  Submerged  Tenth,"  by  Baillie 
Chisholme.    The  next  Congress  of  the  Association  will  be  held  at  Dumfries. 

Scientifio  Instruction  in  Hygiene  for  Women.— The  Council  of 
Bedford  College,  London,  have  determined  upon  the  institution  of  a  complete 
and  scientific  course  of  instruction  in  hygiene,  to  commence  in  October,  and 
extend  over  one  session,  divided  into  three  terms.  This  course  has  been 
arranged  with  a  view  to  provide  systematic  instruction  in  hygiene,  and  also 
to  give  ample  opportunity  to  women  students  for  practical  work  in  those 
branches  of  science  which  are  essential  to  a  thorough  knowledge  of  sanitation, 
laws  of  health,  and  personal  hygiene.  The  course  will  include  lectures  on 
hygiene  by  Dr.  Louis  Parkes,  scientific  instruction  and  practical  work  in  che- 
mistry onder  Holland  Crompton,  F.C.S.,  and  physics  and  meteorology  under 
F.  Womack,  B.Sc,  M.B.,  physiology  and  bacteriology  under  A.  A.  Kanthack, 
MJ>.  The  students  will  have  practical  work  in  the  laboratories  of  the 
College,  and  demonstrations  will  be  given  in  the  Parkes  Museum  and 
elsewhere.  There  are  altogether  some  eight  lectures  each  week  throughout  the 
ieasion,  as  well  as  the  practical  work  and  demonstrations.  The  course 
therefore  seems  to  aflford  an  opening  to  women  for  the  scientific  study  of 
hygiene  in  its  several  branches,  and  will  no  doubt  be  welcome  now  that  the 
field  of  sanitary  and  hygienic  appointments  is  gradually  opening  lo  \.Vi«sci. 
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Sanitart  Conobbss,  Pabi&— In  connection  with  the  *'  EzixMition  Inter- 
nationale d'Hygiene "  recently  held  in  Paris,  the  Sod^t^  des  Ing^eurs  et 
Architectes  Sanitaires  held  a  Congress  for  the  discussion  of  qnestions 
affecting  municipal  sanitation,  house  sanitation,  and  general  health  questions. 
Among  the  subjects  dealt  with  were :  The  disposal  of  slop-water  in  Tillages. 
Public  baths,  The  rational  warming  of  houses,  Uniform  methods  of  tabu- 
lating sanitary  statistics.  The  Transactions  of  the  Congress  will  be  published 
in  October  or  Noyember.  E.  W.  W. 
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Examinations. 

Examinaiiotis  for  Inspectors  of  Nuisances, — ^These  were  held  in  the 
following  towns: 

Huddersfield,  July  12th  and  ISth.  46  candidates  presented 
themselves,  and  28  were  certified  to  be  competent  as  regards  their 
sanitary  knowledge  to  discbarge  the  duties  of  Inspectors  of  Nuisances. 
Dr.  J.  R.  Kaye,  the  Medical  Officer  of  Health,  attended  as  a  visitor, 
he  also  arranged  visits  to  the  Abattoirs,  Sewage  Works,  Ac.  A 
number  of  the  candidates  availed  themselves  of  these  visits. 

Norwich,  July  19th  and  20th.  24  candidates  presented  themselves, 
and  14  were  certified  to  be  competent  as  regards  their  sanitary 
knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances.  The 
Mayor  of  Norwich  and  the  Chairman  of  the  Sahitary  Committee 
attended  the  Examination  as  visitors. 

Receptions  during  the  Meeting  of  The   British 
Medical  Association  in  London. 

The  Council  of  the  Institute  arranged  the  following  subjects  for 
discussion  at  the  above  Receptions : — 

The  Position  of  Medical  Officers  of  Health  in  regard  to  the 

Administration    and   Working    of   the   Infectious    Diseases 

Notification  Act.     By  Sir  Thomas  Crawford,  K.C.B.,  L.L.D., 

Q.H.S.,  M.D.     (See  page  353.) 
The  Teaching  of  Hygiene  as  illustrated  by  The  Parkes  Museum. 

By  Prof.  A.  Wynter  Blyth,  Barrister-at-Law,  M.R.C.S.,  F.I.C., 

F.C.S.     (See  page  362.) 
The   Pollution  of  Streams.      By  George  Eeid,  M.D.,  D.P.H. 

(See  page  369.) 
The   Bacterial   Purification   of  Water.       By  Professor   Percv 

Frankland,  P.R.S.     (See  page  383.) 

Twentieth  Course  of  Lectures  and  Demonstrations 

TO  Sanitary  Officers. 

This  course  commenced  on  September  3rd.  There  was  an  atten- 
dance of  over  70  at  the  first  Lecture,  and  the  number  of  Students 
has  now  increased  to  114.  A  list  of  these  Lectures  and  Demonstra- 
tions  \vi\l  be  found  in  the  Calendar,  and  also  in  the  Advertisempn*"?. 
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FORTHCOMING  MEETINGS. 
Calendar,  October  to  December,  1895. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each 

Month. 

Finance  Committee Second  Wednesday. 

Exhibition  Committee First  Tuesday. 

Congress  and  Editing  Committee     .         .         .  Second  Monday. 

Education  Committee Third  Monday. 

Museum  and  Library  Committee      .         .         .  Fourth  Monday. 


OCTOBER. 

1  T.  Lecture  to  Sanitary  OflBcers,  Lon- 
don, 8  p.m.  Sanitary  Law: 
English,  Scotch  and  Irish ;  Ge- 
neral Enactments  Public  Health 
Act,  1875,  Model  By-Laws,  &c., 
by  Herbert  Manley,  m.a.,  m.b., 

4  F.  Lecture  to  Sanitary  OflBcers,  Lon- 
don, 8  p.m.  The  Law  relating 
to  the  Supervision  of  Food 
Supply,  by  A,  Wynter  Blyth, 

6  S.  Inspection  and  Demonstration  at 
the  Wimbledon  Sewage  Works, 
at  3  p.m. 

8  T.   Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Sanitary  Laws  and 
Regulations  governing  the  Me- 
tropolis, by  A.  Wynter  Blyth, 

MJLC.8. 

9  W.  Inspection  and  DemonRtration  at 

Casual  Wards  and  Disinfecting 
Station,  Chelsea. 

11  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Objects  &  Methods 
of  Inspection,  by  J.  F.  J.  Sykes, 

DAC,  M.D. 


12  S.  Inspection  and  Demonstration  Ht 
South  wark  and  Vauzhall  Water- 
works, Hampton,  3  p.m. 

15  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Nature  of  Nuisancen, 
including  Nuisances  the  abate- 
ment of  which  is  difficult,  by 
Arthur  Newsholme,  m.d.,  d.p.ii. 

16  W.  Inspection  and  Demonstration  at 

the  Disinfection  Station,  «.l'c.,  at 
St.  Pancras,  at  3  p.m. 

18  F.    Lecture  to  Sanitary  Officers,  Lon- 

don. 8  p.m.  Trade  NuisanceH, 
by  Prof.  A.  Bosteck  Hill,  m.d., 

DJ».H.,  F.I.C. 

19  S.    Inspection  and  Demonstration  at 

Knacker^s  Yard,  Whitecha|>el. 

22  T.    Lecture  to  Sanitary  Officers,  Tx)ii- 

don.  Water  Supply,  Drinking 
Water,  Pollution  of  Water,  by 
Prof.  W.  II.  Corfleld,  m.a.,  m.d. 

23  W.  Inspection  and  Demonstration  at 

the  East  London  Soap  Workn, 
at  3  p.m. 
25  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Diseases  of  Animals 
in  relation  to  Meat  Supply ; 
Characteristics  of  Vegetable-, 
Fish,  &C.,  unfit  for  food,  by 
Alf  t^  l\\\\ ,  ^R.  .\> .,  If  c^  A.Y.. 
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FOBTHCOMINO   MEETINGS. 


26  S.  Inspection  and  Demonstration 
at  Hichmond  Main  Sewerage 
Works,  Mortlake,  3  p.m. 

29  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Infectious  Diseases 
and  Methods  of  Disinfection,  by 
Edward  C.  Seaton,  m.d.,  f.b.g.p. 

30  W.  Inspection  and  Demonsti'ation  of 

Disinfecting  Apparatus  and 
Model  Steam  Laundry,  at  St. 
John's  Wharf,  Fulham,  3.30  p.m. 

NOVEMBER. 

1  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Principles  of  Calcu- 
lating Areas,  Cubic  Spaces,  and 
Interpretation  of  Flans  and 
Sections   to   Scale,   by   C.   H. 

Cooper,  ASSOC.MJUfST.CE. 

2  S.    Inspection  and    Demonstration, 

College  Farm,  Finchley,  3  p.m. 

5  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Sanitary  Appli- 
ances, by  G.  Reid,  m.d.,  d.f.h. 

6  W.  Inspection  and  Demonstration  in 

the  Parish  of  St.  Oeorge's,  Han- 
over Square,  W.,  2  p.m. 
8  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Sanitary  fiuildlDg 
Construction,  by  T.  Roger 
Smith,  F.R.I.B.A. 

Visit  and  Inspection  of  the 
Sewage  and  Destructor  Works, 
Ealing,  2.15  p.m. 


9  S. 


12  T.    Lecture  to  Sanitary  Officer*,  Lon- 

don, 8  p.ni«  Detailn  of  Plum- 
ber's Work,  by  J.  Wright  Clarke. 

13  W.  Inspection  of  the  L.C.C.  CommoD 

Lodging  House,  Parker  Street. 
Drury  Lane,  at  3  p.m. 

15  F.  Lecture  to  Sanitary  OffioerF,  Lon- 
don, 8  p.m.  House  Drainage,  by 
W.  C.  Tyndale,  A880C.H.m87.cjc 

19  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Sewerage  and  Sew- 
age Disposal,  by  Prof.  Henry 
Robinson,  icinst.c.b. 

20  W.  Inspection  of  the  L.C.C.  Common 

Lodging  House,  Parker  Street, 
Drury  Lane,  at  3  p.m. 

22  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Scavenging  and 
Disposal  of  House  Refuse,  by 
Chas.  Mason,  a880C.m.in8t.c.e. 


6  F. 


7  S. 


I 


11   W. 

13  F. 

14  S 

20  F.  I 

21  S.J 


:.] 


DECEMBER. 

Examination  for  Inspectors  of 
Nuisances,  London. 

Examination  in  Practical  Sani- 
tary Science,  London. 

Sessional  Meeting  at  8  p.ni. 

Examination  for  Inspectors  of 
Nuisances,  Cambridge. 

Examination  for  Inspectors  of 
Nuisances,  Manchester. 


Examinations. 

Examinations  in  Sanitary  Knowledge  for  Inspectors  of  Nuisances — 
Proposed  Examinations  for  1896 : 


Plymouth 

Birmingham 

London 

NeNieustle 

Cardifi^ 

Ijeeds 

London 

Liverpool 


Friday  and  Saturday,  January    17th  and  18th. 
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MEMBERS   AND   ASSOCIATES    ELECTED. 

From  JuLT  to  Septembeb,  1895,  inclusive. 

MEMBEES  (Mbm.  San.  Inst.) 

*  PMsed  Eumlnatloii  in  Praotlcftl  Sanitary  Science, 
t  Passed  Examination  as  Inspector  of  Nuisances. 

•"1895.  July.   ♦Andbbws,  John,  105,  Mount  Street,  W. 

"U895.  Jidy.  JDbbnam,  A.  W.  J.,  Town  Hally  E,  Stonehmsey  Devon. 

•"1895.  July.     Johnson,    Charles    Thompson,    assog.m.inst.c.e.. 

Surveyor,  Thomahy-on-Tees, 
•^1895.  July.     MoETON,  James  S.,  m.b.dublin,  I).f.h.oamb.,  21,  St. 

Mary^e  Terrace,  Paddington,  W. 

ASSOCIATES  (Assoc.  San.  Inbt.) 

X  Passed  Examination  as  Insi>ector  of  Nuisances. 

"•■1895.  July.  JAsHWELL,  Miss  Mary  Helen,  91,  Waterloo  Crescent, 

The  Foreet,  Nottingham. 
"^•1895.  July.  tBATOHELOR,  E.  H.,  34,  Victoria  Street,  S.W. 
"••1895.  July.   iBsAMS,  Harry  G-eorge,  London  Road,  EweU,  Surrey, 
i"*1895.  July.  JBltthb,   Osborne,    Jun.,    Alnmouih,    Norihumber^ 

land, 
"•^1895.  July.  JBouoHEE,  Arthur  Charles,   83,    Oreyhound  Eoad, 

Fulham,  S.  W. 
""  1895.  July.  JBuDD,  James,  14,  St.  Johns  Road,  Milton,  Gravesend. 
'"•  1895.  July.  JCatmub,  Frank,  Stucley  House,  Antill  Eoad,  Bow, 

E. 
"••1895.  July.  JCeosby,  Andrew  Percival,  Famham,  Surrey. 
"^•1895.  July.  JCeothall,  Harry  George,  26,  Aytoun  Eoad,  Brix- 
ton, S.  W. 
"^•1895.  July.  tDEAN-PiTT,   Miss  Louisa  Grey,  39,   Earls   Court 

Square,  S.  W. 
""1895.  July.   JEndsoe,  Henry  Arthur,   22,  Stepping  Lane,  Old 

Uttoxeter  Eoad,  Derby. 
"•^1896.  July.     HuNEMANN,  Charles  Arnold,  17,  Eavsnswood  Eoad, 

Balham,  S.  W. 
"•*1895.  July.   JJacobi,  Miss  G.  B.,  l.b.c.p.  &  s.  edin.,  23,  Gray*s 

Inn  Eesidences,  Holborn,  E.C. 
"•*1895.  July.   J  Johnson,  Alexander,  23,   Warunck  Street,  Eegent 

Street,  W. 
"••1895.  July.   JKiLLiCK,  Anthony  Edward,  Oldenbury  House,  Tun- 

brid()e  Wells. 
""1895.  July.   JLakb,*  John,  95,  High  Street,  Guildford. 
"••1895.  July.   ?:Mabshall,    William    Gray,    7,    Tyler's    Avenua, 

Southendron-Sea, 
"•*1895.  July.  JMcCaethy,  Frederick  William,  20,  Chepstow  Place. 

Bayswater,  W. 

rOL,  ITT.     PAJBT  III.  'CVi 
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"^n896.  July.  JOlivbe,  David  Ernest,  22,  TheberUm  Street,  lilvng- 

tan,  N. 
''"^^895.  July.  t^mi.jj:FS,Alb^Jiime8,lAndenhur9t,S(mihcoUBoad, 

Bournemouth. 
*"n895.  July.  JPOND,  Joseph,  34,  Faroe  Bead,  W.  KentingUm,  W. 
"•^1895.  July.    tQuDiTOir,  John  T.,  14,  Cragge  Street,  Stoektan-im' 

Tees. 
""1895.  July.   tBEAD,  Miss  Emma,  St.  Ives,  Cornwall. 
"•^1895.  July.   JSavagb,  William,   95,   Doncaster  Eoad,  BamsUy. 
""1895.  July.   tSHEPHBBD,    Arthur   James,   48,    Lingham    Street, 

StoekweU,  S.  W. 
"''n895.  July.  JShebaton,  John,  14,  Marlborough  Street,  Seaham 

Harbour. 
"'n895.  July.   jSiMPSON,  Frederick  Arnold,  67,  Tottenham  Court 

Road,  W. 
1895.  July.  JSmith,  Harry,  5,  Elmsleigh  Road,  East  BUI,  Wands- 
worth, S.  W. 
""1895.  July.   tSTiLLMAN,  William  George,  27,  Album  Road,  Tun- 

bridge  Wells, 
"®^  1895.  July.   tTnuEGOOD,  Miss  Bertha,  RooJcwood,  Abbess  Roothinfj, 

Ongar,  Essex. 
""1895.  July.   tTREHAENB,    Evan,    Church     Cottage,    Ton    Pentre 

R»S.O.,  Glamorganshire. 
"^n895.  July.   JWatson,    William    Ben,    Eastfield,   2,  St.   Marys 

Road,  Leamington. 
"'•n895.  July.   tWREFORD,    Walter    James,    75,  Richmond   Road, 

Barton  Hill,  Bristol. 
"'"1895.  July.    J  Weight,  Henry,  Town  Hall,  Hastings. 
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OBITUARY. 


JOHN  SYER  BRISTOWE,  M.D.,  F.R.C.P.,  F.R.S. 

(Membeb.) 

The  death  of  Dr.  John  Syer  Bristowb  has  removed  from 
our  roll  one  of  the  most  esteemed  members  of  The  Sanitary 
Institute,  of  which  he  became  a  member  on  the  amalgamation  of 
The  Sanitary  Institute  of  Great  Britain  with  the  Parkes 
Museum,  having  previously  been  a  member  of  the  latter  body. 
For  nearly  three  years  he  suffered  from  a  lingering  illness,  and 
his  decease  at  the  age  of  68  years  is  lamented  by  numerous 
friends  and  fellow  workers  as  a  loss  to  medicine  both  in  its 
preventive  and  in  its  curative  aspects. 

Dr.  Bristowe  was  a  distinguished  student  of  St.  Thomas's 
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Hospital  and  graduate  of  London  University,  carrying  off 
numerous  prizes,  medals,  and  scholarships.  He  was  elected  a 
Fellow  of  the  Royal  College  of  Physicians,  was  for  several  years 
a  Censor  of  the  College,  and  ultimately  Senior  Censor.  He  was 
a  Fellow  of  the  Royal  Society,  and  also  an  Honorary  LL.D.  of 
Edinburgh  University. 

As  a  physician  Dr.  Bristowe's  reputation  stood  very  high. 
At  the  time  of  his  death  he  was  Consulting  Physician  to  St. 
Thomas's  Hospital,  having  previously  completed  a  service  of 
thirty-two  years  as  Physician,  at  the  expiration  of  which  period 
he  was  presented  with  a  handsome  testimonial,  and  a  medal  in 
pathology  was  founded  at  the  Hospital.  He  was  an  Examiner 
in  Medicine  at  the  Royal  Colleges  of  Physicians  and  of  Surgeons, 
and  at  the  Universities  of  Oxford  and  of  London.  He  was  a 
past  President  of  numerous  Societies  connected  with  Medicine. 

His  profound  pathological  knowledge,  to  which  branch  of 
Medicine  he  contributed  many  observations,  caused  him  to  be 
regarded  as  a  leading  authority  upon  many  questions  of  preven- 
tive medicine.  He  was  a  member  of  the  Royal  Commission  on 
Vaccination,  and  from  the  date  of  the  first  Metropolis  Local 
Management  Act  coming  into  force  in  1856  until  his  death,  he 
was  Medical  Officer  of  Health  for  Camberwell.  He  was  one  of 
the  original  members  and  a  past  President  of  the  Society  of 
Medical  Officers  of  Health. 

Of  Dr.  Bristowe's  literary  works,  his  treatise  on  "The 
Theory  and  Practice  of  Medicine  "  is  more  widely  read  and 
admired  than  any  other,  and  is  still  after  many  editions  a  leading 
text-book.  His  volume  of  ''Clinical  Lectures  and  Essays  on 
Diseases  of  the  Nervous  Systems  "  is  also  a  valued  contribution 
to  the  literature  of  this  subject.  In  addition  to  these  must  be 
mentioned  his  Lumleian  and  other  Lectures.  His  contribu- 
tions, pamphlets,  and  articles  were  numerous  and  valuable, 
especially  his  papers  in  the  Pathological  Society's  Transactions. 
His  style  of  writing  was  flowing  and  lucid,  and  possessed  a 
charm  recognised  by  all  those  acquainted  with  his  works. 

The  geniality  of  Dr.  Bristowe's  disposition  communicated 
itself  to  all  who  came  into  contact  with  him,  but  never 
influenced  the  independence  of  his  opinion,  and  the  sincerity 
and  integrity  of  his  character  will  long  remain  a  subject  of 
admiration.  J.  F.  J.  Sykes. 

THE  REV.  C.  G.  K.  GILLESPIE. 

(Associate.) 

The  Bey.  C.  G.  K.  Gillespie,  who  was  an  Associate  of  the 
Institute,  died  on  July  9th  at  Boston,  Lincolnshire,  aged  5V)« 
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He  took  80  much  interest  in  the  sanitary  welfare  of  the  poorer 

farishioners  under  his  charge,  that  a  few  years  ago  he  came  up  to 
iOndon  and  passed  the  Examination  of  The  Sanitary  Institute, 
in  order  that  he  might  be  able  to  advise  and  assist  his  people 
in  matters  relating  te  the  health  and  sanitation  of  their  homes. 
Among  his  other  attainments  Mr.  Gillespie  was  a  great  linguist, 
speaking  some  fifteen  different  languages. 

E.  White  Wallis. 


LOUIS  PASTEUR. 
(HoKORARY  Fellow.) 

By  the  death  of  M.  Pasteur,  not  only  the  French  nation  but 
the  world  at  large  has  sustained  a  heavy  loss.  Although  M. 
Pasteur  had  reached  the  age  of  73,  there  was  in  him  no  dimming 
of  the  intellectual  powers,  and  no  loss  of  that  enthusiasm  in  the 
cause  of  science  and  human  ity,  which  have  made  his  name 
a  household  word  in  every  quarter  of  the  globe.  It  is  a  pity 
that  his  life  could  not  have  been  longer  spared,  so  that  the 
world  might  have  continued  to  benefit  from  those  discoveries 
in  bacteriological  science  to  which  the  great  faculties  of  his 
mind  have  been  devoted  during  the  later  portion  of  his  career. 
He  has,  however,  left  behind  him  a  band  of  able  and  cultured 
men,  trained  under  his  own  eyes,  and  instructed  in  those  methods 
of  research  which  originated  with  the  master  mind,  and  to 
whom  we  may  look  for  the  further  elucidation  of  those  problems 
in  biological  science,  of  which  the  solution  will  be  forthcoming 
in  the  not  remote  future. 

To  the  public  Pasteur  is,  and  always  will  be  known  as,  the 
founder  and  exponent  of  the  *^germ  theory  of  disease."  But 
before  Pasteur  studied  disease  germs,  he  had  spent  many  years 
of  his  life  in  investigating  the  mysterious — as  they  were  then — 
processes  concerned  in  the  fermentation  and  putrefaction  of 
organic  matters.  If  he  was  not  actually  the  first  to  show  that 
micro-organisms  are  included  in  the  scheme  of  nature,  he  did  at 
any  rate  demonstrate  what  are  the  precise  functions  and  actions 
of  large  classes  of  microbes,  and  that  a  knowledge  of  the  life- 
histories  and  properties  of  these  mysterious  entities  was  of  the 
greatest  importance  to  such  industries  as  brewing,  grape  culture, 
and  si  Ik- worm  rearing.  By  the  demonstration  of  the  fact  that 
putrefactive  processes  are  the  result  of  the  action  of  microbes 
upon  putrescible  material,  and  that  there  is  no  spontaneous 
generation  of  microbes  from  non-living  matter,  Pasteur  prepared 
the  soil  which  Lister's  brilliant  induction  has  rendered  so 
fruitful  in  operative  surgery.     To  Lister  we  are  indebted  for 
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the  practical  application  to  the  living  body  of  those  principles  of 
which  Pasteur  demonstrated  the  truth  in  organic  cultures;  and 
thus  has  the  entire  human  race  benefited.  Antisepticism  in 
surgery  is  not  one  of  the  least  of  the  triumphs  whicn  Pasteur 
has  won  orer  the  forces  of  animate  nature. 

To  Pastenr  Preventive  Medicine  owes  more  than  to  any 
other  worker  of  the  present  age.  Besides  the  researches  above 
alluded  to  into  the  nature  of  fermentation  and  putrefaction — 
which  at  the  time  revolutionised  all  existent  knowledge  on  the 
subject,  and  have  proved  of  immense  importance  to  Sanitary 
Science — ^there  are  Pasteur's  investigations  into  the  intimate 
pathology  of  many  of  the  diseases  of  the  lower  animals,  some  of 
which  are  communicable  to  man.  The  discovery  of  the  specific 
microbe — ^the  causa  causana  of  a  disease — led  on  in  the  fruitful 
mind  of  such  a  man  as  Pasteur  to  the  further  discovery  that 
disease-producing  organisms  could  be  weakened  by  appropriate 
methods,  and  that  cultures  of  these  weakened  microbes  might 
be  made  of  service  in  warding  off  or  arresting  the  very  diseases 
which  the  virulent  organisms  induce.  To  Pasteur,  then,  we 
owe  the  science  of  preventive  inoculation  by  attenuated  viri, 
and  also  the  latest  developments  of  this  science,  the  methods  of 
chemical  vaccination,  or  inoculation  into  the  living  body — not  of 
the  weakened  organisms  themselves,  but  of  the  chemical  products 
of  the  growth  of  the  organisms  in  nutrient  media — the  Anti- 
toxins of  every-day  language.  Anthrax,  splenic  fever,  or  malig- 
nant pustule  in  man,  rabies  or  hydirophobia,  tetanus,  and 
diphtheria  are  the  diseases  with  which  Pasteur's  name  is  most 
intimately  associated  in  the  minds  of  the  public,  as  it  is  for 
these  complaints  that  he  has  invented  methods  of  preventive 
inoculation,  from  which  so  great  an  alleviation  of  human  suf- 
fering and  diminution  of  mortality  is  expected.  Inasmuch  as 
these  methods  of  antitoxin  inoculation  are  still  on  their  trial,  it 
does  not  become  us  to  speak  positively  of  the  benefits  which 
have  accrued  or  will  be  realised  by  their  use.  But  this  at  least 
may  be  said,  that  if  Pasteur  had  never  lived  it  is  certain  that 
our  knowledge  of  the  essential  causes  of  infectious  diseases 
would  have  been  far  less  complete  than  it  actually  is,  and  the 
diminution  which  has  taken  place  in  the  prevalence  and  mor- 
tality of  some  of  these  diseases  during  the  past  twenty-five 
years  would  still  be  for  the  future  to  accomplish. 

In  the  practical  application  of  Pasteur's  discoveries  to  the 
requirements  of  domestic  life,  we  have  the  filter  which  bears  his 
name.  The  possibility  of  sterilising  a  liquid  by  filtration — 
depriving  it  of  all  organised  life  by  this  means — is  now  univer- 
fiaUy  admitted.  The  results  attending  the  adoption  of  this 
filter  in  the  French  Army  in  the  practical  eradve^.t\o\3L  <^i  ^^c^Ktv^ 
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fever  are  well  known;  and  already  the  signs  are  apparent  that 
there  is  near  at  hand  in  this  country  a  complete  reorganisation 
of  those  methods  of  domestic  purification,  of  which  the  futility 
qua  protection  from  disease  has  been  so  clearly  shown. 

It  is  satisfactory  to  know  that  M.  Pasteur  met  with  a  far 
more  generous  recognition  of  his  services  to  science  from  his 
own  countrymen  than  is  usually  accorded  to  distinguished 
scientific  men  in  the  United  Kingdom.  An  annuity  of  12,000 
francs  long  ago  awarded  by  the  French  Government,  and  the 
building  of  the  Pasteur  Institute  in  Paris  at  a  cost  of  £100,000, 
and  its  subsequent  partial  endowment,  are  eloquent  and  satis- 
factory tributes  of  flie  estimation  in  which  Pasteur  was  held  by 
his  own  countrjnmen.  This  Institute,  which  is  not  as  many 
people  suppose,  merely  a  plac«  where  preventive  inoculations  for 
nydrophobia  are  carried  on,  but  is  also  a  building  admirably 
equipped  with  laboratories,  in  which  the  study  of  disease  causation 
is  assiduousl}''  cultivated,  has  served  as  a  model  of  what  such 
establishments  should  be  to  the  remainder  of  the  world,  and  has 
been  extensively  copied  in  other  European  cities. 

M.  Pasteur  was  the  recipient  of  numerous  honours  from  the 
scientific  and  learned  societies  of  this  country,  and  amongst 
other  distinctions  was  an  Honorary  Fellow  of  The  Sanitary 
Institute. 

Louis  C.  Parkes. 
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JUNE—SEPTEMBEU,  1895. 
DIVISION   A. 

Science  in  Eelation  to  Hygiene. 

Underground  Water.  Model  showing  the  coned-shaped  depres- 
sion caused  by  pumping  at  a  Well.  This  tank  model  is  tilled 
with  sand  to  represent  a  porous  stratum  resting  upon  an  impervious 
stratum,  and  water  is  tilled  in  to  represent  the  underground  water. 
A  well  is  sunk  at  the  centre  of  the  tank,  and  small  trial  tubes  are 
sunk  to  give  the  level  of  the  water  at  diflerent  distances  from  the 
well.  These  water  levels  are  shown  by  the  glass  tubes  outside 
which  connect  with  the  trial  tubes.  When  the  pump  has  not  been 
working  tor  some  time  the  water  is  level  in  the  well  and  in  all  the 
trial  tubes.     On  tlie  otVieT  \mTvd,  wWn  tV^a  ^vun^  is  worked  the 
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water  in  the  well  and  in  the  trial  tubes  gradually  sinks  and  forms  a 
curved  depression  from  each  end  of  the  tank  towards  the  well, 
which  is  the  lowest  point  of  the  depression. 

J,  Wallace  PeggSy  AisocM  Jnst.C.E. 

Bacteriological  SpecimenB,  including  tube  cultivations  of  diphtheria, 
sarcina,  tubercle,  malign  oedema,  prodigiosus,  typhoid  sacch.  ellipsoid, 
pneumonia,  tetanus  anthracis.  Dr.  R.  T.  Hewlett. 

Thennometer  for  ascertaining  earth  temperature.    L.  Casella^  Maker. 


DIVISION  B. 

HToisirB  OF  Special  Classes,  Tbades,  and  Pbofessions. 

CrematorimiL  Model  in  wood  of  the  first  Gorini  Furnace,  made  for 
the  International  Congress  of  Hygiene  at  Paris. 

le  Dr.  Prosper  de  Pietra  Santa. 

Plans,  Sections,  and  Elevations  of  Artizans'  Dwellings. 

The  East-End  Dwellings  Co.,  T.  Wilkinson,  Secy. 

Artizans*  BweUings.  Model  prepared  for  the  Parliamentary  Com- 
mittee on  the  London  Streets  and  Buildings  Bill,  1894. 

London  County  Council. 

Bndder  Fastenings  (Model)  illustrating  a  method  by  which  the 
rudder  may  be  unshipped  at  sea  for  repairs. 

J,  B.  CuUen,  Inventor. 

DIVISION  C. 

CoNSTEUonoir  akd  Sanitaey  Appabatus. 

Closet,  "Simplicitas,"in  section  showing  the  application  of  "Metallo- 
keramic"  joint.  Doulton  ^  Co.,  Manufacturers. 

Closet  (Model)  with  **  Metallo-keramic  **  joint. 

Doulton  ^  Co.,  Manufacturers. 

Water  Storage  Cistern  (Model).    G-lazed  fire-clay. 

Broad  Sf  Co.,  Manufacturers. 

Scnlleiy  Sink  on  Pedestals.    Glazed  fire-clay. 

James  Cliff  ^  Sons,  Manufacturers. 

Yard  Oully  with  diagonal  outlet  to  allow  of  top  fitting  square  with 
building.  •/.  W.  Phillips,  Inventor, 

IMagrams.  Fire  coloured  diagrams,  mounted,  illustrating  defective 
traps,  defective  drain,  defective  interceptor,  water  supply,  damp 
basement. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRAEY 

DcJBiNO  JimB  TO  Septbhbbb,  1895. 

*^*  For  puhliccUions  of  Societies  and  IrutittUions^  ^c,  iee  under 

*^  Academies" 

In  addition  to  the  Books  enumerated  in  the  following  list,  many 
Pamphlets  and  Reports  have  heen  received  from  Prof.  W.  H.  Corfield 
and  Dr.  Louis  Parkes,  also  from  le  Dr.  Prosper  de  Pietra  Santa,  all 
these  latter  relating  to  cremation. 


ACADEMIES  (Ambeican). 

New  York.  Academy  of  Medicine.  Transactions  for  1893.  Second 
Series,  Vol.  X.    686  pp.,  Svo.    New  York,  1894.      The  Academy. 

ACADEMIES  (Austealiau). 

New  South  Wales,  Royal  Society  of.  Journal  and  Proceedings  for 
1894.    Vol.  LXVin.    368  pp.,  Svo.    Sydney,  1896. 

The  Society. 

ACADEMIES  (Bbitish). 

Guy's  Hospital  Medical  School  The  Dean's  Beport,  1894-95 ;  and 
Syllabus  Session,  1895-96.    81  pp.,  8vo.    London,  1895. 

The  School 

Manchester  and  Salford  Sanitary  Association.    Annual  Beport  for 

1894.  62  pp.,  8vo,     Manchester.  The  Association. 

Eoyal  Statistical  Society.    Journal,  Vol.  LVIII.,  Part  U.,  June, 

1895.  177  pp.,  8vo.     London,  1895.  The  Socuty. 

The  Institution  of  Civil  Engineers.  Minutes  of  Proceedings,  with 
other  selected  and  abstracted  papers,  Vol.  CXXI.,  1894-95,  Part 
ill.  462  pp.,  Svo.  Vol.  CXXIL,  1894-95,  Part  IV.  519  pp., 
8vo.     London,  1895. 

Catalogue  of  the  Library  (3  Vols.).    1626  pp.,  8vo.    London, 

18y5. 

Charter,  Supplemental  Charter,  By-Laws  and  List  of  Mem- 


bers,    195  pp.,  Svo.     Loudon,  1895.  The  Instituiion. 

ACADEMIES  (Continental). 

Amsterdam,  Royal  Academy  of  Sciences.  Verslagen  van  de  Zittengen 
der  Wisen  Naturrkundige  af  deeling  van  de  Koninklijke  Akademie 
van  Wetenchappen,  vau  26  Mei,  1894,  tot  18  April,  1895.  Deel 
in.    298  pp.,  Svo.     Amsterdam,  1895.  TJie  Academy. 
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Albrecht,  Dr.  H.  Handbuch  der  Praktischen  Gewerbehygiene 
Lieferung  4.     147  pp.,  8vo.    Berlin,  1895.  Purchased. 

Basil,  Dharma^  Surgeon.  Hygiene  and  Public  Health  in  Bengali. 
Vol.  11.     Svo.     Calcutta,  18«7.  The  Author. 

Blyth,  A,  Wynier.  Poisons :  their  effects  and  detection  (3rd  edition). 
724  pp.,  Svo.    London,  1895.  The  Author. 

Ohicago.  Departmtnt  of  Health.  Annual  Eeport  for  the  year  ended 
December  Slst,  1894.    268  pp.,  8to.     Chicago,  1895. 

Dr,  Arthur  R.  Reynolds. 

Bavies,  Surg.^Afajor,  A.M.  A  Handbook  of  Hygiene.  590  pp., 
8vo.     London,  1895.  The  Author. 

Greenwich,  The  Boyal  Observatory.  Besults  of  the  Magnetical  and 
Meteorological  Observations  made  in  the  year  1892,  under  the 
direction  of  W.  H.  M.  Christie,  M.A.,  F.E.S.,  Astronomer  Eojal. 
157  pp.,  4to.    London,  1894.  The  Astronomer  Royal. 

Hiambarger,  Dr.  H.  J.  XJeber  die  Eeglung  der  Asmotischen  Span- 
nkraft  von  Fliissigkeiten  in  Bauch-und  Pericardialhohle.  Ein 
Beitrag  zur  kenntniss  der  Besorption.  96  pp.,  8vo.  Amsterdam, 
1895.  Royal  Academy  of  Sciences,  Amsterdam. 

Haviland,  A.  The  Geographical  Distribution  of  Disease  in  Great 
Britain  (2nd  edition).  (Two  large  maps  accompanying.)  406  pp., 
maps,  Svo.    London,  1892.  The  Author. 

Hong  Kong.  Eeport  of  the  Director  of  Public  Works  for  1894. 
23  pp.,  f.cap.    Hong  Kong,  1895.  Francis  A.  Cooper. 

Husband,  Dr.  Aubrey.  The  Student's  Handbook  of  Forensic  Medicine 
and  Public  Health  (6th  edition).    692  pp.,  8vo.    Edinburgh,  1895. 

E.  Sf  S.  Livingstons. 

Jeannel,  Dr.  J.  Memoire  sur  la  Prostitution  Publique  et  Parallele 
complet  de  la  Prostitution  romaine  et  de  la  Prostitution  contem- 
poraine.    241  pp.,  Svo.    Paris,  1862.  Rev.  T.  R.  Maynard. 

John,  Johann  Dionis.  Lexekon  der  K.  K.  Mediziualgesake  (2  Vols.). 
486  pp.,  8vo.     Prag  1796 ;  724  pp.,  8vo.    Prag,  1798. 

Charles  Siehreieh. 

Kaye-Pany,  W.  The  Application  of  Eecent  Advances  in  the  Study 
and  Treatment  of  Sewage.    28  pp.,  8vo.    Dublin,  1895. 

The  Author. 

Leconr,  C.  J.  La  Prostitution  a  Paris  et  a  Londres,  1789-1877. 
(Troisi^me  Edition).    474  pp.,  Svo.    Paris,  1877. 

Rev.  T.  R,  Maynard. 

Local  Ctovemment  Board.  Dr.  S.  Monckton  Copeman's  Eeport  on 
an  outbreak  of  Diphtheria  at  Potterne  in  the  Devizes  Eural  Dis- 
trict.    17  pp.,  f.cap.    London,  1894. 

■  Dr.  E.  Deane  Sweeting's  Eeport  on  an  outbreak  of  Enteric 
Fever  at  New  Delavel,  in  the  Tynemouth  Eural  District  of  North- 
umberland.   9  pp.,  f.cap.    London,  1895. 
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Local  Oovermnent  Boaxd.  Dr.  S.  Monckton  Copeman's  Report  on 
an  outbreak  of  "  Fever  **  in  the  Borough  of  Burj,  9  pp.,  f.cap. 
London,  1895. 

Dr.  Theodore  Thomson's  Beport  on  an  Epidemic  of  Enteric 

Fever  in  the  Boro'  of  Newport,  and  in  certain  parts  of  the  ad- 
joining Isle  of  Wight  Eural  District.  22  pp.,  f.cap.  Mape. 
London,  1895. 

Dr.  B.  J.  Beece's  Beport  on  the  prevalence  of  Diphtheria 


in  the  Barnstaple,  Bideford,  and  Ufracombe  Urban,  and  the 
Barnstaple  and  Bideford  Bural  Sanitary  Districts,  and  on  the 
sanitary  condition  and  administration  of  those  districts.  25  pp., 
f.cap.     London,  1895. 

Dr.  B.  Deane  Sweeting's  Beport  on  an  outbreak  of  Diphtheria 


atLlanfyndd  in  the  LlandUofawr  Bural  District  of  Carmarthen- 
shire.    8  pp.,  f.cap.    London,  1895. 

Mr.  Evan  Evan's  Beport  upon  an  outbreak  of  Diphtheria 


in  the  town  of  Holbeach.    5  pp.,  f.cap.     London,  1895. 

Twenty-Third  Annual  Beport,  1893-94.     Supplement  con- 


taining the  Beport  of  the  Medical  Officer  for  1893-94.     526  pp., 
8vo.     London,  1894.  Dr.  Thome  Thome. 

MafisachiusettB  State  Board  of  Health.    Summary  of  Seven  Years' 
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The  first  thing  to  strike  one  in  considering  this  subject  is 
the  enormous  number  of  trades  from  which  emanations  arise 
that  can  richtly  be  regarded  as  nuisances.  If  we  refer  to  the 
Public  Health  Act  we  find  that  under  the  head  of  "  offensive 
trades*'  only  a  few  trades  are  mentioned  by  name;  they  are: 
Blood  boilers.  Bone  boilers,  Fellmongers,  Soap  boilers,  Tallow 
melters,  and  Tripe  boilers ;  although  the  Act  generally  speaks 
of  **any  other  noxious  or  offensive  trade,  business  or  manu- 
facture." 

If,  however,  we  come  to  consider  the  various  modes  of 
manufacturing  nearly  all  articles,  we  find  that  unless  certain 
precautions  are  taken,  nuisances  may  arise  from  some  processes 
which  at  first  sight  seem  of  the  most  innocent  nature.  Indeed, 
the  number  of  possible  trade  nuisances  is  so  great  that  I  should 
hardly  have  time  to  mention  them  all  by  name  in  one  lecture ; 
80  that  I  shall  content  myself  with  bringing  under  your 
notice  a  few  of  the  more  imiK)rtant  fn)m  a  sanit^iry  point 
of  view,  and  those  which  are  most  likely  to  be  brought  under 
the  notice  and  jurisdiction  of  the  Sanitary  Officer.  The  clas- 
sification of  trade  nuisances  is  very  difficult,  owing  in  many 
instances  to  their  complex  nature,  but  one  has  beew  ^i.ft^i.^\ft5^L^s^ 
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Dr.  Ballard,  which  at  least  has  the  merit  of  being  convenient. 
It  is  as  follows  : — 

I.  The  keeping  of  animals. 
II.  The  slaughtering  of  animals. 

III.  Other  branches  of  industry  in  which  animal  matters,  or 

substances  of  animal  origin,  are  principally  dealt  with. 

IV.  Those  in  which  matters  of  vegetable  origin  are  dealt 

with. 
V.  Those  in  which  matters  of  mineral  origin  are  dealt 

with. 
VI.  Those  in  which   mixed  matters — animal,  mineral  and 

vegetable — are  dealt  >vith. 
Before  considering  the  several  processes  in  detail,  and  the 
modes  of  dealing  with  any  nuisances  arising,  it  is  desirable 
perhaps  to  look  at  one  question  of  general  interest,  t.^.,  applying 
to  trade  nuisances  as  a  whole,  namely,  how  far  can  such 
nuisances  be  considered  injurious  to  health  I  This  is  a  question 
far  more  complex  than  it  appears  on  the  surface,  as  Dr.  Ballard 
has  well  pointed  out,  because  of  the  difficulty  of  eliminating 
from  the  enquiry  the  influence  of  other  circumstances — some 
known,  some  unknown. 

In  certain  trade  processes  emanations  are  given  oflF  of  an 
absolutely  poisonous  nature,  and  the  effects  are  clearly  shown 
on  those  exposed  to  the  poisonous  fumes,  «.gr.,  arsenic,  or  to 
irritating  gases  like  hydrochloric  acid  or  carbonic  acid. 

This  of  course  applies  chiefly  to  the  workers,  but  in  a  less 
degree  also  to  those  who  reside  in  the  neighbourhood  of  works 
where  such  substances  are  used. 

The  general  effects  produced  upon  those  in  the  neighbour- 
hood of  works  where  ordinary  effluvia  arise  may  be  said  to  be 
nausea,  perhaps  vomiting,  loss  of  appetite,  headache,  giddiness, 
a  general  depression  or  weakness,  and  malaise ;  and  that  such 
conditions  are  produced  in  some  we  have  abundant  proof.  It 
must  be  remembered  that  the  question  of  interest  or  otherwise 
in  the  works  has  a  very  important  bearing  on  the  subject,  for 
while  undoubted  suffering  is  caused  to  those  who  look  upon  the 
works  as  an  annoyance,  and  have  no  interest  in  them,  the 
manufacturers  themselves  often  point  to  the  fact  that  their 
workpeople,  who  are  more  intimately  associated  with  the  effluvia, 
are  not  in  any  way  inconvenienced.  Dr.  Ballard,  in  his  admirable 
report,  to  which  all  who  want  the  fullest  information  on  this 
subject  should  refer,  completely  disposes  of  this  argument.  He 
shows  first  that  in  all  good  faith,  employers  are  apt  to  forget 
those  cases  in  which  men  have  left  their  employ  when  suffering 
from  ill-liealth,  and  have  either  gone  to  other  occupations,  or  on 
their  clubs  as  chronic  invalids.     Again,  in  many  instances  such 
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precautions  are  taken  in  many  works,  that  the  effluvia  arising 
are  far  more  noticeable  at  a  distance  than  they  are  in  the  works 
themselves.  There  is  therefore  but  little  doubt  that  trade 
nuisances  are  in  many  instances  sources  of  ill-health  to  many 
otherwise  healthy  people  exposed  to  their  influence ;  much 
more  then  must  they  be  injurious  to  weakly  people  and  invalids, 
who  are  more  easily  affected  by  conditions  tending  to  lower  the 
standard  of  health.  That  such  is  the  case  is  found  to  be  the 
result  of  some  years'  experience,  and  we  may  assume,  therefore, 
that  as  the  result  of  theory  and  practice,  any  causes  which  tend 
to  make  impure,  even  in  a  small  degree,  the  air  we  breathe,  are 
potent  means  for  lowering  that  vitality  which  it  is  the  aim  of 
sanitary  science  to  maintain. 

One  more  point  in  connection  with  this  subject  demands  a 
moment's  attention,  viz.,  the  allegation  sometimes  made  that 
some  effluvia  arising  from  works  are  disinfecting  in  their 
character,  and  therefore  a  blessing  in  disguise.  I  have  heard 
this  statement  made  in  all  seriousness  in  the  high  courts,  in 
relation  to  a  nuisance  arising  from  the  making  of  cliarcoal.  If, 
however,  we  consider  for  a  moment  that  for  these  agents  to  be 
of  any  use  as  disinfectants  they  must  be  present  in  sufflcient 
quantity  to  exert  a  deadly  influence  on  the  contagia,  we  see  that 
tne  infinitesimal  quantities  diffused  in  the  atmosphere  can  have 
no  effects  as  disinfectants  or  germicides,  but  can  only  irritate 
and  damage  the  health  of  the  higher  living  organisms  exposed 
to  them. 

I  will  now  proceed  to  deal  with  the  actual  nuisances  arising, 
and  first  draw  your  attention  to 

I.    The  Keeping  op  Animals. 

Horses,  or  rather  stables,  only  give  rise  to  effluvia  when 
improperly  kept,  either  from  insufficient  air  space  around  and 
inside  the  stables,  or  from  a  want  of  cleanliness  in  the  stable, 
or  on  the  ground  adjoining  it.  If  large  stables,  as  is  sometimes 
the  case,  are  placed  between  long  rows  of  houses,  a  persistent 
odour  of  ammonia  is  generally  noticed,  due  to  the  decomposition 
of  urine  of  the  horses  and  the  face  that  the  stable  is  improperly 
kept,  and  owing  to  the  impossibility  of  thorough  aeration  and 
diffusion.  Agani,  it  is  frequently  found  that  in  large  stables  no 
care  is  taken  as  to  the  early  removal  of  dung  and  other  filtli, 
and  while  this  remains  and  when  it  is  being  removed,  intoler- 
able nuisance  frequently  arises.  Another  cause  of  nuisance  in 
stables  is  the  improper  character  of  the  paving  which  allows 
soakage  of  animal  filth  into  the  ground.  A  favourite  kind  of 
paving  being  the  rounded  "kidney"  stones,  which  being  only  laid 
on  porous  surfaces  not  only  allow  ground  \)olU\l\ov\  \/c\  VaJ^j^i  ^'a.^i?^ 


432 


TBADE  HriSANGEB. 


ronerlj'  cleansed. 
;  DC 


but  can  never  from  the  nature  of  them  b< 
In  addition  to  the  public  nuisance,  it  must  l>e  Isorne  in  mhid 
that  dwellings  are  often  found  over  stables,  and  unless  constructed 
with  a  due  regard  to  the  situation,  all  effluvia  arising  in  the 
stable  will  pass  into  them  to  the  detriment  of  the  healtli  of  the 
dwellers.  These  people  are  generally  horsekeepers  or  grooms, 
and  though  they  may  not  see  anything  to  complain  about,  the 
condition  of  their  health  and  that  of  their  families  becomes 
rightly  the  care  of  the  Sanitarj-  Officer. 

Cow  keeping. — Nuisances  arise  from  this  trade  from  Improper 
position  of  the  cowsheds,  improper  construction  of  cowsheds, 
msufficient  air  space  and  ventilation  for  the  cows,  dirty  condi- 
tion of  cows  and  sheds,  storage  of  dung,  &c.,  on  or  too  near 
premises.  Many  cowsheds  exist  even  in  large  towns  which  are 
not  in  any  way  a  nuisance.  Another  cause  of  nuisance  is 
the  storage  in  improper  receptacles  and  improper  quantities  of 
brewers'  grains  and  distillers'  wash,  largely  used  for  the  feeding 
of  cows  in  towns. 

Pig  keeping. — Everj-one  knows  that  pig  keeping  generally 
causes  a  nuisance  if  it  be  carried  on  near  dwellings.  This  is 
not  because  the  pig  naturally  is  an  unclean  animal,  but  because 
it  is  kept  and  fed  in  such  an  objectionable  way.  The  causes  of 
nnisancG  are  the  filthy  condition  and  improper  character  of  the 
styes,  and  the  nature,  preparation  and  mode  of  storage  of  the 
food.  The  styes  are  generally  unsuitable  outbuildings,  or  else 
little  huts  made  of  wood  and  capable  therefore  of  absorbing  the 
filthy  liquids  abounding.  They  are  rarely  properly  drained, 
sometimes  all  the  excreta  and  filth  being  conveyed  simply  into 
a  hole  in  the  ground  just  outside  the  stye  and  allowed  to  soak 
away.  The  paving,  if  there  be  any,  is  absorbent,  consisting  of 
porous  bricks  or  stones  and  not  allowing  of  proper  cleansing. 
As  regards  the  food,  this  is  generally  stored  in  tubs,  sometimes 
in  brick  pits ;  these  are  rarely,  perhaps  never,  cleaned  out,  and 
containing  as  they  do,  all  sorts  of  animal  and  vegetable  matter 
in  a  state  of  decomjtosition  and  fermentation  (for  any  thing  is 
thought  good  enough  to  give  to  the  pigs),  when  these  are 
stirred  up  then  a  nmsance  of  tlic  most  offensive  kind  arises ;  and 
T  have  known  cases  in  Kural  Districts  where  the  nuisance  has 
given  just  cause  of  offence  to  people  outside  the  farm  and  a 
considerable  distance  away,  while  no  nuisance  arose  actually 
from  the  pigs  themselves  or  their  styes.  Sometimes  too 
nuisance  arises  from  the  boiling  of  offal  in  preparation  for  food. 
In  order  to  shorten  the  subject  I  have  refrained  from  mention- 
ing under  each  head  the  means  to  be  adopted  to  abate  these 
nuisances,  and  will  now  therefore  touch  upon  this  important 
section  of  the  subject. 
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/Vom  Horse  kefptng.—The  paving  should  be  impervious,  and 
this  is  bi'st  effected  by  its  beinp  jointless.  Ordinary  bricks  do 
not  make  a  good  pavement,  if  they  are  nsed  they  should  be  laid 
on  rough  concrete  and  laid  in  cement.  The  drain  should  be 
properly  laid  and  discharge  on  to  a  trap  outside.  The  dung 
should  be  removed  at  short  intervals,  and  if  straw  or  similar 
litter  be  nsed,  it  must  be  frerjuently  changed  or  it  becomes 
Krumooiacal.  I  have  found  however  that  much  of  the  effluvia 
arising  from  stables  is  done  away  with  if  peat  moss  is  used  as 
litter,  as  it  absorbs  and  deodorizes  all  the  urine.  It  is  cheaper 
than  straw,  is  soft  and  warm,  and  as  a  sanitary  agent,  deserves 
au  extended  use.  Grooms  object  to  it  on  account  of  appearance, 
but  I  feel  sure  that  its  use  will  be  much  extended  in  the  future. 

If  there  are  any  dwellings  o\er  the  stable,  the  floor  between 
them  and  it  must  be  made  impervious  and  the  staircase  to  them 
must  have  no  conneetion  with  the  stable. 

Coiv  keeping, — As  in  the  case  of  keeping  horses  the  nuisances 
arise  from  improper  construction  of  cowalieds,  from  uncleanll- 
ness  and  the  improper  storage  of  food.  Cowsheds  rarely  give 
enough  space,  each  cow  should  have  at  least  800  cubic  feet, 
though  in  some  sheds  they  do  not  have  250.  The  sheds  should 
be  built  of  impervious  material  and  be  properly  ventilated.  The 
paving  must  oe  impervious  and  the  drainage  good;  no  dung 
should  he  allowed  to  be  stored  inside  the  shea,  nor  should  it  be 
stored  for  any  length  of  time  near,  it  should  be  removed  as 
quickly  as  possible. 

The  feeding  troughs  should  be  of  iron  and  be  kept  clean, 
while  there  should  be  an  ample  supply  of  water  within  the  slied 
BO  that  cleanliness  may  be  practiced.  There  should  be  sufficient 
air-space  rouud  the  shed.  Grain  if  stored  should  be  kept  in 
brick  pits  or  other  non-absorbent  vessels,  and  be  protected 
from  the  weather,  and  these  pits  must  when  emptied  be 
thoroughly  cleansed,  or  the  acetous  fermentation  will  cause  au 
intolerable  nuisance. 

Pig  kfeping — retiuires  great  care  if  carried  on  near  dwellings. 
Ko  wooden  styes  sliould  ever  be  allowed  and  of  course  cleanli- 
ness both  of  stye  and  food  is  of  the  highest  importance.  Pigs 
and  their  litter  should  be  cleansed  daily,  and  every  part  of  the 
stye  should  be  of  an  impervious  material ;  the  drainage  must  be 
good  and  the  food  or  wash  should  be  stored  only  in  proper 
vessels  and  not  at  all  if  sour  or  offensive,  and  in  no  case  should 
pigs  be  kept  within  forty  feet  of  a  human  habitation. 

II.  The  SLAUGHTEitrsG  ov  Animals. 

This  very  im}}ortant  branch  of  trade  unless  pro|>erIy  carried 

on  is  a  fertile  source  of  nuisance.     It  is  carried  on  in  public 
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slaughter-houses  or  abattoirs  and  also  in  private  slaughter- 
houses, and  it  is  to  these  latter  I  would  direct  your  attention. 
These  private  slaughter-houses  are  generally  close  to  butchers' 
shops,  and  indeed  in  some  places  the  operations  are  performed 
in  the  shop  itself.  I  need  hardly  say  that  any  such  proceeding 
should  not  be  tolerated.  The  nuisance  arises  from  two  main 
causes,  the  keeping  of  the  animals  prior  to  slaughtering,  and  a 
want  of  cleanliness  in  the  slaughter-house  after  the  operation. 
It  is  important  then  that  specific  precautions  to  prevent 
nuisance  should  be  adopted.  (The  bye-laws  issued  by  the 
L.  G.  B.  as  to  structure  should  be  referred  to.) 

In  addition  to  this  the  occupier  must  provide  proper  vessels 
for  catching  and  receiving  blood  and  offal,  and  these  must  be 
removed  from  the  premises  on  the  same  day,  and  he  shall,  as 
far  as  possible,  prevent  blood  and  offal  gaining  access  to  the 
drain  or  sewer,  and  the  blood  pit  should  not  be  only  cleansed, 
but  disinfected.  The  butcher  as  a  rule  has  no  difficulty  in 
gettingrid  of  the  blood  and  offal.  The  blood  is  used  as  food, 
also  in  xurkey-red  dying,  while  the  guts  are  fetched  by  the  gut- 
scraper,  and  the  horns,  hoofs  and  skins  are  all  easily  saleable. 

The  Slaughtering  of  Horses, — This  comes  into  the  same 
category  as  slaughtering  beasts,  &c.,  but  as  a  nuisance  it  is 
likely  to  be  more  serious,  first  because  the  material  operated 
on  is  generally  diseased,  and  emanations  arising  from  it  are 
likely  to  be  more  injurious  to  health ;  and  secondly,  because  in 
addition  to  slaughtering  the  knacker  nearly  always  prepares,  by 
boiling,  offal  and  flesh  as  food  for  cats  and  dogs.  The  knacker 
also  receives  as  part  of  his  business  dead  carcases,  and  nuisance 
may  arise  from  these  before  proper  disposal.  (The  regulations 
made  by  the  London  County  Council  should  be  referred  to.) 

ni. — Industries  in  which  Animal  Matters  are  dealt 

WITH. 

The  Frying  of  Fish  is  a  very  general  operation  in  the  poorer 
portions  of  large  towns,  and  gives  rise  to  considerable  nuisance 
to  those  classes  of  people  who  do  not  buy  the  fish.  The 
nuisance  arises  from  the  fumes  from  the  oil  in  which  the  fish 
is  fried  (generally  cotton-seed  oil).  It  is  very  far  reaching  and 
not  easy  to  abate.  The  operation  is  generally  carried  on  in  a 
small  shop  on  an  open  fire.  The  plan  usually  adopted  to  abate 
the  nuisance  is  the  provision  of  a  hopper  over  the  dish  connected 
with  the  chimney,  but  as  this  cannot  be  brought  right  down,  at 
least  in  front,  where  it  must  be  open  for  observation,  draughts 
fre(iuently  cause  the  fumes  to  be  blown  about.  The  chimney 
should  be  so  constructed  as  to  have  a  good  draught,  and  it 
should  be  carried  up  above  the  neighbouring  houses. 
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Trade  of  a  Fellmonger. — This  consists  in  receiving  the  skins 
of  sheep  and  preparing  them  for  the  leather  dresser.  The 
skins  received  are  of  two  kinds — fresh  English  skins  from  the 
butcher's,  and  foreign  skins.  The  English  skins  are  dealt  with 
as  follows :  they  are  first  beaten  with  a  mallet,  to  detach  any 
lumps  of  dirt,  then  soaked  and  washed  with  water.  They  are 
then  limed,  either  in  a  pit  or  by  being  brushed  over  on  the 
fleshy  side  with  a  cream  of  lime. 

They  are  next  hung  up,  either  in  a  yard  or  in  a  warmed 
room,  for  the  purpose  of  naving  the  wool  loosened.  The  wool 
is  then  removed  by  hand  and  placed  in  bins,  when  afterwards 
the  skin,  or  pelt  as  it  is  now  called,  is  thrown  intx)  a  pit  of  milk 
of  lime,  where  it  remains  till  it  goes  to  the  leather  dresser. 
Foreign  skins  being  hard  are  first  soaked  in  water  for  several 
hours,  and  after  the  "iwrringf"  of  the  wool  is  completed,  are 
hung  up  to  tainty  by  which  the  wool  is  loosened.  They  are  not 
limetohitecL  The  chief  sources  of  nuisance  in  this  trade  are: 
(1)  The  reception  of  raw  skins  from  the  butcher's.  (2)  The 
odour  arising  from  the  limed  and  drying  skins.  (3)  The 
emptying  of  the  pits.  (4)  The  storing  on  the  premises  of  used 
ana  waste  lime.  (5)  The  odour  arising  from  dirty  yard  soaked 
with  organic  matter.  (6)  The  nuisance  caused  below  the  works 
when  the  washing  is  done  in  a  running  stream. 

It  is  easy  to  see  that  no  nuisance  need  occur  in  this  trade,  ?.«., 
no  nuisance  beyond  the  works  and  yard ;  cleanliness  both  of  the 
skins  and  wash-water,  which  should  be  changed  once  or  twice 
a  day,  is  essential.  The  waste  lime  should  be  removed  in 
covered  carts  at  once,  while  the  yard  should  be  properly  paved 
and  kept  clean. 

Leather  Dressing. — Sometimes  this  is  used  in  the  same  sense 
as  tanning,  but  as  a  rule  this  trade  only  deals  with  sheep  skins 
or  pelts,  and  the  tanner  with  bullock's  hides. 

The  pelts  are  first  **  fleshed"  or  cleaned  with  a  double-handed 
knife,  so  as  to  remove  all  pieces  of  tissue.  They  then  go  into 
pits  containing  milk  of  lime,  first  used  weak  and  afterwards 
stronger,  the  process  lasting  some  days.  Then  they  are  cleaned 
in  tanks  of  water,  being  as  a  rule  kept  in  constant  motion; 
finally  they  are  '*  puered  "  or  soaked  for  some  time  in  a  solution 
of  dogs'  dung,  wnich  in  winter  is  warmed,  and  is  of  course 
horribly  oflfensive,  after  which  they  are  tawed  or  tanned. 
Nuisance  may  arise  from  dirty  surroundings,  improperly  paved 
yards  and  floors,  and  from  the  operation  of  puering ;  this  lattei 
should  only  be  carried  out  when  the  stench  arising  is  carried 
away  by  flues  and  shafts  out  of  reach  of  houses  or  public  roads. 

Tanning — may  give  rise  to  serious  nuisance,  tne  processes 
carried  on   are   as   follows :     hides  which   may  be   Q^\  ix:^^ 
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English  ;  (2)  salted  hides ;  (3)  dry  hides  or  "  kips ;  are  first  of 
all  '*  limed "  or  soaked  in  pits  containing  lime  and  water,  then 
"  unJiaired^^  t.«.,  the  hair  loosened  by  the  lime  is  removed.  It 
is  then  ^^Jleshed^^  or  has  the  loose  inner  tissue  removed,  the 
fleshings  being  sent  to  the  glue  maker.  ^^  Rounding  ^^  then 
takes  place,  t.^.,  the  irregular  parts  about  the  shoulders  are  cut 
off  and  sent  to  the  glue  maker.  They  are  now  termed  "butts." 
Next  the  butts  are  soaked  in  clean  water  for  a  few  hours  to 
remove  lime,  and  are  then  put  into  the  "  graining  pit  **  which 
contains  a  solution  of  pigeons'  or  fowls'  dung,  or  sometimes  even 
a  solution  of  weak  ammonia,  this  softens  the  butts  as  "puering" 
softens  the  pelts. 

^^  Scudding  ^^  is  the  next  process.  The  hides  are  placed  on 
the  beam  and  are  cleaned  with  a  knife  like  an  unhairer,  and  are 
finally  shaved  with  a  razor-like  instrument  to  remove  the 
fine  hairs. 

"  Splitting "  of  those  hides  that  are  to  be  split  is  now  per- 
formed, when  the  final  process  of  "  tanning  *'  proper  is 
commenced.  This  consists  in  soaking  the  butts  in  pits  con- 
taining old  tan  liquor  which  is  bf  course  comparatively  weak, 
then  m  pits  called  "  floaters,"  which  contain  tan  liquor  of 
gradually  increasing  strength,  until  they  are  placed  in  dusters, 
t.«.,  pits  containing  very  strong  bark  liquor  with  crusted  bark 
sprinkled  over  the  top.  This  process  takes  time,  the  whole 
operation  lasting  about  ten  months.  The  substances  used  are 
oak  bark,  mimosa  bark,  valonia,  catechu  or  gambler.  The 
sources  of  nuisance  from  tanneries  are  as  follows  :  (1)  Offensive 
hides,  generally  cured  foreign  hides.  (2)  Old  "soaks"  which 
are  only  occasionally  cleaned,  and  are  generally  very  offensive. 
(3^  The  handling  of  the  hides  when  changing  them  from  the 
pits.  (4)  The  scraping  processes.  (5)  The  running  of  old 
"soaks"  into  drains  or  sewers.  (6)  The  destruction  of  the 
waste  tan  by  burning. 

The  remedies  are  plain :  1st,  the  removal  of  hides  to  the 
tannery  should  be  in  covered  carts  only,  while  it  is  probable 
that  much  good  would  result  by  disinfecting  the  fleshy  side  of 
the  hide;  this  indeed  has  been  done.  Old  soaks  might  be 
disinfect<;d  when  being  cleared  out,  sulphate  of  iron  being  used, 
while  it  is  more  than  doubtful  if  the  use  of  old  soaks  is  of  any 
advantage  to  the  tanner.  Cleanliness  of  the  yards  must  be 
insisted  on,  while  if  the  waste  tan  is  burnt  it  must  not  be  in 
heaps,  but  either  under  the  boiler  fires  or  in  an  oven  constructed 
for  the  purpose,  connected  with  a  tall  chimney  shaft.* 

*  The  ^aste  tan  is  dow  sometimes  passed  through  a  press,  dried  thereby, 
And  sold  as  litter  for  aiiimala. 
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Chamois  leather  making  sometimes  causes  nuisance  from  the 
fish  oil  used  in  its  manufacture,  and  when  the  skin  is  dried  in  a 
chamber  the  odour  of  acrolein  is  noticeable.  Arrangements 
can  be  made  by  which  the  oiling  is  so  carried  on  that  the  fumes 
are  led  into  a  shaft  and  carried  away  a  sufficient  height,  or  are 
burned  in  a  furnace  fire. 

Glue  making. — The  materials  used  in  this  trade  are :  (a)  wet 
materials,  such  as  "spetches"  or  fleshings  from  leather  dressers 
and  tanners,  ears  of  animals,  portions  of  bones  to  which  tendons 
are  attached,  &c.;  (b)  dry  materials,  damaged  pelts  (Australian), 
ox  feet,  horn  "sloughs"  (pith  or  core),  clippings  of  parchment, 
&c.  The  first  process  consists  of  liming  if  they  have  not  been 
so  treated.  Then  the  lime  has  to  be  got  rid  of  by  washing  in 
tanks  or  pits.  Then  the  pieces  are  boiled  in  large  open  pans  of 
such  construction  that  there  is  a  false  bottom  to  allow  of  the 
circulation  of  the  liquid  to  prevent  burning  and  to  assist  the 
straining  off  of  the  liquid  glue,  while  the  boiling  is  going  on 
the  pans  are  constantly  stirred.  When  the  operation  is  com- 
pleted, the  pans  are  allowed  to  cool  and  the  glue  is  drawn  off 
from  the  space  below  the  false  bottom  along  a  wooden  channel 
to  troughs  called  "  coolers,"  into  which  it  solidifies  into  a  firm 
jelly,  which  is  finally  cut  up  into  blocks,  and  these  are  allowed 
to  dry  spontaneously  in  wooden  sheds.  The  substance  left  in 
the  pans  is  called  "  scutch.'*  This  is  usually  after  removal  sent 
to  the  manure  makers. 

Size  is  made  in  much  the  same  way,  the  materials  used 
depending  on  the  use  to  which  it  is  to  be  put. 

Glue  works  are  often  a  source  of  considerable  nuisance, 
effluvia  having  been  noticed  at  Bristol  for  nearly  a  quarter  of  a 
mile  from  the  works.  The  sources  of  nuisance  are  as  follows : 
(1)  accumulations  of  "  fleshings  "  where  the  deliveries  of  these 
are  in  excess  of  power  to  deal  with  them ;  (2)  the  effluvia  from 
the  boiling  pans,  which,  if  the  materials  arc  old  and  decomposed, 
is  disgusting  in  the  extreme ;  (3)  the  accumulation  of  "  scutch," 
which  sometimes  goes  on  for  long  periods.  Dr.  Ballard  describes 
the  odour  of  an  old  accumulation  of  decomposing  *'  scutch  "  as 
"ferocious  and  sickening";  (4)  general  effluvia  arising  from 
untidy  works.  It  is  not  necessary  that  glue  works  should  be  a 
nuisance,  and  their  mode  of  conduct  to  obviate  this  is  well 
expressed  in  the  bye-laws  for  their  control,  passed  by  the 
London  County  Council  (q.  v.). 

The  boiling  of  fleshy  tripe^  ^c,  and  the  preparation  of 
NeaU'foot  OIL — The  boiling  of  flesh  is  usually  carried  on  at 
knackeries  in  pans  generally  situated  in  the  slaughterhouse, 
sometimes  these  are  heated  by  open  fires  and  sometime  by  steam 
thrown  in,  the  fat  is  skimmed  off  and  sent  to  soap  boilers^  >N\\\\ft. 
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the  boiled  flesh  is  placed  on  the  floor  of  the  slaughter-house  and 
afterwards  hung  up  to  dry.  The  liquor  is  laoled  out  hot  and 
thrown  on  to  an  open  channel  and  down  into  a  drain.  Tripe  is 
the  first  stomach  of  the  Ox,  and  this  is  first  cleaned  and  scalded 
and  then  scraped,  generally  by  hand,  it  is  afterwards  boiled  in 
open  panSy  the  fat  skimmed  off  and  set  aside.  When  the  tripe  is 
sufficiently  cooked  it  is  hung  up  to  cool,  and  the  boiling  liquor 
is  discharged  into  the  drains. 

Neats-foot  Oil  is  made  from  Ox  feet.  These  are  washed  in 
cold  water  and  then  boiled  in  open  pans,  when  the  oil  is 
skimmed  off  the  surface. 

It  will  be  at  once  seen  that  all  these  processes  if  badly 
conducted  are  likely  to  yield  effluvia.  The  sources  of  nuisance 
in  the  establishments  being:  (1)  the  vapours  arising  from  the 
boiling  pans ;  these  are  specially  bad  at  knackeries,  particularly 
in  close  muggy  weather;  (2)  the  vapours  arising  from  the  boiled 
materials  whilst  cooling;  (3)  the  vapours  arising  from  the 
liquor  running  into  the  drain ;  (4)  general  untidiness  and  want 
of  cleanliness  of  the  place  itself. 

These  nuisances  can  be  dealt  with  as  follows  :  in  small  tripe 
and  trotter  boiling  places  the  boiling-pan  should  have  a  hopper 
fixed  over  it,  and  connected  with  a  high  chimney  having  a  good 
draught;  it  will  not  do  to  allow  the  steam  simply  to  escape 
through  a  hole  in  the  wall  at  a  low  altitude.  In  larger  places 
the  lid  should  fit  closely,  and  a  pipe  should  take  the  vapours 
do\^Ti  beneath  the  fire-place,  where  they  will  pass  through  the 
fire  and  be  consumed.  The  ash-pit  of  course  must  have  a  well- 
fitting  door.  For  large  establishments,  such  as  knackeries,  the 
flan  adopted  at  Adams's,  in  Birmingham,  is  about  the  best. 
t  is  as  follows :  six  boilers  are  arranged  side  by  side,  each 
having  a  wooden  lid  fastened  tightly  on.  At  the  top  of  each 
pan  is  a  pipe  which  connects  with  a  ten-inch  main  pipe,  and 
this  is  connected  with  a  condenser  outside  the  building.  This 
condenser  is  about  fourteen  feet  long,  is  made  of  sheet  iron, 
and  filled  with  coke,  and  is  kept  cool  by  being  exposed  to  the 
atmosphere.  It  is  inclined  at  an  angle,  and  a  pipe  at  its  lower 
border  leads  away  the  condensed  vapour.  The  upper  end  is 
connected  with  the  chimney  by  two  pipes.  I  should  add  that 
the  boilers  are  themselves  placed  in  a  sort  of  closet,  and  when 
the  pans  require  an  examination  a  sliding  door  enables  this  to 
be  made,  while  any  issuing  steam  rises  to  the  top  and  finds 
access  through  a  waste  pipe  into  the  chimney.  The  second 
source  of  nuisance  may  be  remedied  by  placmg  the  flesh  to 
cool  in  pans  of  cold  water ;  while  the  third  is  obviated  by 
allowing  the  liquor  to  cool  before  it  enters  the  drain.  As 
retrards  tlie  fourth,  cleanliness  must  be  insisted  on ;  while  the 
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processes  should  only  be  allowed  in  those  premises  properly- 
paved  and  impervious,  and  structurally  suitable,  and  having 
non-absorbent  vessels  for  the  reception  of  garbage  and  offal. 

Fat  melting  and  Candle  making. — The  materials  used  are 
kitchen  fat,  pig's  fat,  and  butcher  s  fat,  consisting  of  beef  and 
mutton  fat  mixed.  The  following  are  the  methods  adopted : 
(1)  if  the  fat  is  melted  in  an  open  pan,  it  is  first  cut  up  into 
small  pieces ;  (2)  these  are  then  placed  in  the  pan  and  heated, 
the  pan  being  kept  stirred  by  a  workman  with  an  iron  stirrer 
to  prevent  burning. 

The  other  plan  consists  in  heating  the  fat  by  steam  alone, 
or  by  steam,  sulphuric  acid  having  previously  been  added ;  when 
this  is  the  case  the  boiler  must  be  lined  with  lead,  and  as  the 
ingress  of  the  steam  itself  causes  agitation  no  stirring  is  required. 
At  other  works  the  fat  is  melted  in  steam  jacketed  pans ;  (3) 
the  rendering  completed,  the  tallow  is  ladled  out  into  open 
pans,  sometimes  after  being  strained ;  (4)  the  next  process  is  the 
further  pressing  of  the  refuse  left  in  the  pans,  generally  by  a 
screw  or  hydraulic  press  to  further  extract  fat  by  which  what 
is  known  as  ^^  greaves  "  is  made. 

The  following  are  the  sources  from  which  nuisances  may 
arise :  (1)  storing  of  old  and  rancid  fat,  this  however  never 
extends  far;  (2)  the  vapours  from  the  melting  pan,  especially 
from  those  open  ones  heated  by  fire,  when  the  stirring  has  been 
neglected  and  also  when  the  fat  is  old  and  rancid  ;  (3)  during 
the  ladling  out,  especially  towards  the  end,  as  these  portions  are 
likely  to  become  over-heated,  nuisance  may  arise  ;  (4)  greaves 
pressing,  as  it  is  done  while  the  tallow  is  hot  enough  to  give  out 
vapours ;  (5)  filthy  and  dirty  condition  of  premises  and  vessels, 
owing  to  the  presence  of  stale  and  rancid  grease. 

It  will  be  at  once  seen  that  all  these  nuisances  are  very  easily 

Srevented :  (I)  by  using  only  sweet  fat;  (2)  by  steam  melting. 
'his  should  always  be  insisted  on  in  towns,  though  fat-melters 
object  to  adopt  the  plan  because  they  lose  the  profit  to  be 
obtained  from  the  "greaves."  If  the  fat  is  melted  in  open 
pans  then  these  should  have  iron  jointed  lids  and  the  vapours 
should  be  conducted  as  previously  mentioned  beneath  the  fire. 
If  steam  melting  be  adopted  then  the  vapours  can  be  collected 
by  shafts  and  conducted  into  tall  chimneys  or  through  a  fire,  or 
as  is  sometimes  done,  a  partial  condensation  may  be  first 
effected ;  this  nuisance  occurring  from  ladling  out  the  fat  can 
only  be  dealt  with  very  partially  by  the  provision  of  a  hood 
over  the  pan ;  (4)  the  nuisance  from  "  greaves  prcssing  "  can  be 
abated  by  closely  boxing  up  the  press  and  leading  the  vapoui's 
to  a  shaft ;  while  (5)  cleanliness,  scraping,  washing,  and  lime- 
whiting  will  of  course  reduce  the  nuisance  produced  by  uutvdv- 
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ness,  &c.,  to  a  minimum,  and  at  the  same  time  in  the  end 
conduce  to  financial  success. 

Soap  boiling  or  soap  making  used  to  be  a  very  offensive  trade 
previous  to  the  introduction  of  British  alkali,  now  however  it 
can  be  conducted  practically  without  nuisance,  and  when 
effluvia  do  arise  it  is  chiefly  in  connection  with  the  melting  of 
fats,  and  this  of  course  can  be  dealt  with  on  the  principles 
previously  stated. 

Blood  dryiiig^  blood  boiling y  the  manufacture  of  blood  albumen, — 
These  trades  all  tend  to  produce  nuisance:  (1)  from  decomposed 
blood  being  used ;  (2)  the  peculiar  odour  due  even  to  fresh  blood, 
but  more  marked  when  cleanliness  is  not  observed ;  (3)  effluvia 
from  blood  boiling,  especially  in  open  pans  by  fire  heat,  and 
when  the  blood  is  decomposed,  and  lastly  from  blood  manure 
making,  which  is  frequently  carried  on  in  the  same  premises. 
In  populous  places  steam  neat  only  should  be  applied,  while 
perfect  cleanliness  and  the  ventilation  of  the  works  by 
mechanical  means  at  the  top  into  the  shafts  will  prevent  the 
diffusion  of  the  stinking  effluvia  into  neighbouring  dwellings. 
(The  bye-laws  for  regulating  these  trades,  in  force  under  tne 
London  County  Council,  should  be  referred  to.) 

Gut  scraping^  gut  spinning^  and  sausage  skin  making. — ^This 
trade  consists  in  the  preparing  of  the  intestine  of  the  pig  and 
sheep,  by  scraping,  cleansing  and  twisting  or  spinning  it,  to 
form  what  is  known  as  catgut. 

The  first  operation  consists  in  soaking  the  guts  in  water,  or 
passing  through  them  a  stream  of  water  from  a  tap,  sometimes 
after  this  the  "  guts  "  are  soaked  for  some  days  in  brine.  The 
process  of  scrapmg  is  performed  either  with  a  wooden  scraper, 
or  the  back  of  a  knife,  so  that  all  the  soft  parts  are  detached. 
The  guts  are  then  further  soaked,  and  if  they  are  intended  for 
use  for  sausage  skins  they  are  simply  packea  in  salt  in  barrels 
and  sent  away.  If,  however,  they  are  to  be  made  into  catgut, 
they  are  sewn  together  and  twisted  on  a  spinning  wheel  into 
cords  of  the  required  thickness.  If  intended  for  use  as  violin 
strings,  they  can  only  be  made  from  the  finest  and  freshest  guts. 
It  is  quite  obvious  that  the  sources  of  nuisance  arise:  (1)  from 
stale  and  offensive  guts;  (2)  from  dirty  and  unsuitable  work- 
shops, and  (3)  from  improper  storage  of  waste  material.  (The 
bye-laws  in  operation  in  Ijondoii  to  govern  these  trades  should 
be  referred  to.) 

Unless  one  has  had  experience  of  the  disgusting  nature  of 
the  stench  arising  from  some  of  these  places,  it  is  quite 
impossible  to  realize  it.  Dr.  Ballard  says,  '*  Speaking  generally, 
gut  scraping  and  gut  spinning  establishments  are  the  most 
intolerable   of   nuisances,  wherever   they   may  chance   to   be 
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located.  Within  the  workshops  the  stench  is  inconceivably 
horrible  ;  few  persons  unaccustomed  to  it  could  bear  to  remain 
for  a  single  minute  in  some  scraping  rooms." 

In  some  of  the  large  towns  these  businesses  have  become  so 
objectionable  that  the  smaller  men  have  removed  to  rural 
districts  outside  the  town,  where  in  a  shed  in  a  field  they  have 
commenced  operations.  I  myself  have  had  personal  experience 
of  these  in  rural  districts  and  have  seen  the  horrible  nuisance 
they  will  create  hundreds  of  yai'ds  away.  In  one  case  I 
remember  a  nuisance  was  caused  through  the  waste  water  going 
into  the  sewer,  producing  a  nuisance  through  the  sewer 
ventilators,  nor  was  this  all,  the  sewer  a  small  one,  owing  to  an 
insu£Scient  supply  of  water  for  the  work,  was  partially  occluded 
by  the  decomposing  solid  animal  filth  which  was  allowed  to  pass 
into  it.  Without  special  order  from  the  Local  Government 
Board,  a  rural  authority  has  no  power  to  make  bye-laws  to 
enforce  a  proper  carrying  on  of  this  very  offensive  trade. 

Bane  boiling, — This  is  a  trade  which  is  at  times  productive 
of  serious  nuisance:  (1)  because  stale  and  putrid  bones  are 
conveyed  and  stored,  and  (2)  during  the  boiling  the  steam  is 
very  offensive,  while  the  bones  after  boiling,  if  heaped^  together 
as  they  generally  are,  give  rise  to  a  nasty  ammoniacal  odour^ 
which  is  offensive  and  persistent.  The  way  to  obviate  these 
sources  of  nuisance  is  first  of  all  the  conveyance  of  the  bones  in 
closed  receptacles,  tarred  bags  are  highly  spoken  of,  and  the 
boiling  of  tnem  by  steam  jacketed  pans.  If  boiled  by  fire  the 
steam  must  be  conveyed  by  suitable  pipes  from  the  boilers  into 
a  shaft  and  either  bumfc  or  diffused  in  the  air  at  a  good  altitude. 
The  bones  after  boiling  while  they  are  stored  should  be  covered 
over  by  tarpaulins  so  that  exposure  to  the  weather  is  lessened. 
Or  they  may  be  dried  in  a  suitable  chamber  after  withdrawal 
from  the  boilers,  by  means  of  coke  fires,  the  steam  being 
allowed  to  escape  or  being  condensed. 

The  manufacture  of  artificial  manure. — This  perhaps  is  one  of 
the  largest  industries  which  give  rise  to  nuisance,  and  the 
processes  and  materials  employed  are  very  numerous.  The 
chief  varieties  are  the  phosphatic  nitrogenous  and  saline.  The 
phosphatic  are  derivecl  from  coprolites,  phosphorite,  and  other 
minerals,  bones,  guanos,  char  dust  from  sugar  refineries,  su^ar 
scum,  &c.  The  nitrogenous  materials  are  olood,  animal  flesh, 
guano,  shoddy,  scutch,  and  sometimes  night  soil.  The  saline 
are  common  salt,  sulphate  of  ammonia,  nitrate  of  sodium,  &c. 
Most  of  these  manures  are  made  by  the  agency  of  sulphuric 
acid.  The  acid  used  is  generally  the  crude  chamber  acid 
made  from  pyrites,  and  containing  therefore  arsenic  in  variable 
quantity,  the  amount  sometimes  being  large^  and  this  mii&t 
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be   borne  in  mind  in  considering  the  nature  of  the  vapours 
given  off. 

In  the  making  of  superphosphate,  the  coprolites  are  first 
powdered,  or  bones  if  they  are  used,  crushed  and  then  mixed 
either  separately  or  together  with  sulphuric  acid.  This  process 
is  always  done  under  a  shed,  and  this  is  as  a  rule  lighted  and 
ventilated  from  the  top.  Mixing  is  done  in  two  ways,  by  hand 
or  mechanically.  The  mixer  generally  consists  oi  a  covered 
vessel  reused  from  the  ground  or  on  an  upper  floor,  sometimes  it 
is  quite  closed  but  sometimes  only  partially  so;  the  acid  is 
generally  run  in  from  a  tank  on  a  higher  level,  the  mixing 
usually  takes  about  four  or  five  minutes.  A  pasty  mass  is 
formed  which  runs  out  of  the  mixer  into  the  "  tiot  den.**  This 
is  generally  a  brick  chamber  with  a  paved  floor.  In  this  den 
the  manure  remains  to  set  and  the  time  varies  from  twelve 
hours  to  three  or  four  days.  It  is  then  dug  out  and  removed 
to  another  part  of  the  building.  As  a  result  of  chemical  action 
great  heat  is  produced,  exceeding  200'^  F.  The  vapours  given 
off  contain  a  large  quantity  of  moisture  and  also  fumes  of  a 
compound  of  fluorine,  silicon  tetra  fluoride,  and  these  are  de- 
composed by  the  moisture  into  hydrofluosilicic  acid.  Other 
common  manure  making  processes  are  as  follows  : — 

Dissolved  Guano  is  made  by  acting  on  Peruvian  guano 
with  sulphuric  acid ;  the  process  is  practicidly  the  same  as 
for  superphosphate,  but  in  addition  to  the  gases  given  off  in 
that  manufacture,  organic  vapoure  of  an  unpleasant  kind  are 
evolved. 

Leather,  shoddy,  fish,  blood,  and  scutch  are  also  acted  on  by 
sulphuric  acid  for  the  purpose  of  manure  making.  While  in 
some  places  human  excreta  are  converted  into  a  poudrette,  first 
of  all  by  condensation  after  the  addition  of  a  little  sulphuric 
acid  to  fix  the  ammonia,  and  then  sometimes  by  the  addition  of 
s  uperphosphate. 

The  offensiveness  of  manure  works  varies  immensely  with 
the  structure  of  the  works  and  the  precautions  taken  to  abate 
nuisance,  and  also  with  the  materials  dealt  with.  The  nuisance 
may  be  reduced  to  a  minimum — e.g.y  Proctor  &  Rylands,  in 
Birmingham,  right  in  the  most  populous  part  of  the  town  (and 
very  large  works),  is  hardly  ever  complained  of ;  but  in  some 
instances  works  have  proved  vile  nuisances  at  a  distance  of  over 
four  miles,  and  although  it  is  difficult  to  prove  actual  or  per- 
manent damage  to  health,  there  is  no  doubt  whatever  that  they 
are  potent  factors  in  reduchig  the  vitality  of  those  frequently 
exposed  to  their  effluvia. 

The  sources  of  nuisance  at  manure  works  are :  (1)  the  recep- 
tion  of  raw  material;  (2)  the  preparation  of  this;  (3)  the  process 
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of  manufacture  or  mixing ;  (4)  the  removal  of  the  hot  manure ; 
5.  accumulations  of  the  manufactured  article. 

(1).  As  a  rule  the  great  bulk  of  raw  material  is  not  a  serious 
nuisance,  though  boiled  bones  often  are,  while  shoddy,  if 
damaged  by  transit,  is  apt  to  give  off  unpleasant  odours. 

(2).  In  the  preparation  of  material  we  may  have  nuisance 
from  bone  boiling  or  flesh  boiling. 

(3).  The  chiei  source  of  nuisance,  however,  is  nearly  always 
from  the  mixing,  where  vapours  both  irritating  and  offensive 
are  disengaged.  If  the  manure  is  made  in  open  vessels  the 
nuisance  is  at  its  greatest,  but  it  can  be  lessened,  as  I  shall 
show,  by  the  use  of  proper  apparatus  and  other  precautions. 

(4).  The  removal  of  manure  after  mixing  is  also  a  serious 
source  of  nuisance,  owing  to  the  heat  produced,  and  this  can  be 
obviated  by  the  hot  den,  because  this  prevents  the  escape  of 
the  vapours  into  the  air,  if  properly  constructed. 

(5).  In  addition  to  these  processes,  the  storage  of  made 
manure  causes  at  times  great  nuisance,  especially  in  those  cases 
where  it  is  allowed  to  dry  by  spontaneous  heating,  particularly 
in  the  case  of  scutch  manure  works. 

The  following  are  the  methods  found  most  effectual  in 
dealing  with  these  nuisances : 

!•  Storage  and  reception  of  material, — This  must,  from  the 
very  nature  of  the  works,  be  frequently  offensive,  and  a  great 
deal  can  be  done  to  improve  affairs  by  transporting  all  offensive 
matter  in  closed  tanks,  drums,  or  carts.  The  heaps  of  material 
may  be  covered  up  when  stored,  with  earth  or  charcoal  or  other 
material ;  while  night-soil  should  be  kept  in  close  tanks,  and 
pumped  up  when  required  for  use. 

2.  The  Preparation. — This  should  only  be  done  in  closed 
chambers  where  the  air  is  drawn  off  bv  means  of  a  fan  or  shaft. 
When  scutch  is  used  it  can  be  heated  by  steam  in  pressure  pans, 
the  fat  extracted  after  it  has  cooled.  Another  plan  is  to  heat 
it  with  steam  and  sulphuric  acid  and  then  express  the  fat  by 
hydraulic  pressure  in  a  closed  vessel  while  steam  is  injected  into  it. 

3.  The  nuisances  arising  from  mixing  are  dealt  with  in  many 
ways.  Some  of  the  vapours  are  condensible  by  cold,  some 
soluble  in  water,  while  others  can  be  destroyed  by  fire.  All 
processes  are  in  actual  use. 

In  superphosphate  making  the  use  of  a  long  flue  is  sufficient 
to  cause  condensation  and  prevent  nuisance,  ana  this  is  adopted 
in  Vickers's  works  in  Manchester  and  at  Morris  and  Griffin's  in 
Wolverhampton,  and  in  other  places.  These  flues  must  be  of 
£preat  length  to  be  efficacious,  200 — 250  feet,  and  even  then 
nuorine  and  arsenic  fumes  are  still  recognizable. 

Scrubbers  or  cascades  are  in  use,  notably  at  X^v<\»\>i!^^  \^ 
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Bermondsey,  as  a  means  of  condensation.  These  are  specially 
useful  when  there  is  no  room  for  a  long  condenser.  In  this 
arrangement  the  vapours  meet  with  a  series  of  small  streams  of 
water,  or  cascades,  tailing  from  a  tank  and  broken  by  a  series 
of  shelves ;  these  in  falling  cause  a  vacuum  and  draw  the  con- 
densible  vapours  from  the  not  den  and  absorb  them. 

The  fire  is  important  in  those  works  where  there  are  produced 
nitrogenous  vapours,  which  are  not  condensible,  and  the  fire  or 
furnace  is  often  super-added  to  condensing  apparatus  in  such 
works,  especially  where  fish,  excrement,  blood,  or  garbage  are 
worked  up. 

At  Proctor  &  Rylands',  Birmingham,  a  flue  takes  up  the 
fumes  from  the  hot  den  and  mixer,  and  then  a  fan  forces  these 
into  an  underground  tank  of  water,  constantly  changed.  Any 
gases  escaping  condensation  are  finally  passed  through  the  fire. 

Dr.  Ballard  in  his  report  before  referred  to,  speaks  ap- 
provingly of  the  long  flue  if  properly  constructed,  and  if  the 
vapours  are  not  burned  along  it  too  fast.  He  also  states  that 
it  is  conclusively  proved  that  good  results  are  attainable  from 
scrubbers  or  condensers,  provided  that  they  are  not  too  small 
and  the  water  is  used  in  sufficient  quantity. 

4.  The  nuisance  arising  from  the  removal  of  the  manure 
from  the  den  or  mixer  is  now  the  chief  cause  of  trouble  in 
manure  works,  as  no  good  remedy  has  yet  been  proposed  for  this, 
Dr.  Ballard  suggests  either  that  the  manure  snould  be  allowed 
to  remain  longer  before  removal  and  so  allowed  to  cool,  and 
secondly  that  means  should  be  taken  to  expedite  the  cooling. 

5.  The  general  nuisance  arising  from  the  works,  other  than 
in  mixing,  can  be  lessened  by  using  closed  buildings  only,  and 
drawing  off  the  air  by  fans  into  condensers  and  furnaces :  kiln 
drying  should  not  be  allowed  on  open  kilns. 

IV.  Nuisances  caused  by  dealing  with  Vegetable 

Matters. 

Distillation  of  Wood, — Wood  is  heated  or  distilled  for  the 
production  of  charcoal  and  also  for  the  manufacture  of  acetic 
acid,  generally  termed  pyroligneous  acid  and  "  naptha "  or 
methylic  alcohol.  Wood  tar  and  creosote  are  also  produced. 
The  process  adopted  is  generally  as  follows : — Wood  in  pieces  is 
packed  in  iron  boxes  or  trolleys  and  run  into  an  oven,  heated  by 
fire,  having  an  exit  pipe  through  which  the  volatile  matters  and 

fases  pass.     Some  of  these  are  considerable  and  some  are  not. 
n  the  first  place  we  have  tar,  water,  and  pyroxilic  spirit,  and 
in  the  latter  chiefly  gases  of  hydrocarbon  nature.     The  plan 

fenerally  adopted  for  condensation  is  the  providing  of  nearly 
orizontal  pipes  which  run  backwards  and  forwards  in  a  trough 
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or  troQghs  containing  water.  Sometimes,  however,  the  water 
is  omitted.  The  tar  and  liquids  then  run  into  an  underground 
tank  from  which  they  ar^  removed  as  occasion  requires.  The 
gases  are  usually  burnt  either  under  a  fire  or  at  the  end  of  the 
escape  pipe,  or  diffused  in  the  air  by  means  of  a  tall  chimney. 

The  sources  of  nuisances  are  :  (1)  escape  of  fumes  from  the 
ovens,  and  although  the  quantity  escaping  is  very  small  it  is 
marvellous  how  irritating  and  penetrating  it  is ;  (2)  the  escape 
of  fumes  during  the  drawing  of  the  ovens ;  (3)  the  escape 
of  some  of  the  fumes  from  the  condenser,  however  well  it  is 
constructed ;  (4)  the  nuisance  caused  by  the  after  treatment  of 
some  of  the  products,  especially  the  tar,  which  is  further 
distilled  for  the  purpose  of  making  naphtha  and  pitch. 

These  nuisances,  although  easily  abated  in  theory,  are  very 
difficult  to  abate  in  practice,  and  I  have  known  of  one  case 
where  a  most  intolerable  nuisance  was  created  at  a  country 
house  half  a  mile  away  from  works  conducted  on  fairly  good 
principles. 

The  modes  of  abating  the  nuisances  are  as  follows : 

(1).  Careful  construction  of  ovens  and  careful  luting  of 
doors  during  heating. 

(2).  Careful  drawing  of  charges  and  luting  at  once  the  lid  of 
each  box. 

(3).  The  burning  of  incondensible  gases  preferably  beneath 
a  furnace. 

(4^.  The  provision  of  a  proper  closed  and  ventilated  place  for 
the  aistillation  of  tar  and  the  drawing  of  the  charge. 

Oxalic  acid  making  is  sometimes  complained  of  as  giving  rise 
to  nuisance.  Sawdust  is  heated  with  caustic  alkali  in  a  pan 
and  kept  stirred,  when  the  whole  has  been  boiled  down  to  a 
paste  it  is  removed  from  the  pans  to  a  drying  floor.  The  mass 
is  lixiviated  or  washed  with  water  and  crystallized.  It  is  then 
boiled  with  lime  by  which  oxalate  of  lime  is  formed,  and  this  is 
decomposed  with  sulphuric  acid  and  the  solution  of  oxalic  acid 
is  crystallized.  To  oxidize  colouring  matter  a  little  nitric  acid 
is  sometimes  added. 

Unpleasant  vapours  are  given  off  in  the  first  part  of  the 
process,  which  are  sometimes  described  as  **  sickly."  Pungent 
and  irritating  fumes  when  the  oxalate  is  boiled  with  sulphuric 
acid,  and  lastly  when  nitric  acid  is  UAcd  to  bleach,  nitrous  fumes 
are  evolved.  These  nuisances  can  be  prevented  by  covering  the 
pans  in  such  a  way  that  the  fumes  will  be  aspirated  into  a 
condenser  or  scrubber,  or  diffused  from  a  tall  chimney. 

Paper  xoorke  are  productive  of  nuisance  in  two  ways:  (1)  by 
boiling  esparto  grass  with  alkali  with  the  subsequent  recovery 
of  the  alkali;  and  (2)  by  the  pollution  of  streams  with.  UtCL^^  qx 
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organic  refuse.  When  esparto  grass  is  boiled  with  soda,  both 
the  first  boiling  and  the  subsequent  wash  water  have  an  odour 
said  to  closely  resemble  senna  tea. 

The  worst  part  of  the  nuisance,  however,  is  that  connected 
with  the  recovery  of  the  soda,  when  this  is  heated  in  the  open 
air  and  the  resinous  and  other  fumes  are  allowed  te  escape. 
Both  these  nuisances  are  easily  remedied,  the  first  by  the 
provision  of  suitable  boiling  pans  and  a  covered  tank  for  the 
reception  of  the  boiled  charge,  and  secondly  the  provision  of 
suitable  evaporators  for  the  recovery  of  the  soda  of  which  there 
are  several  now  in  use,  viz.,  Roeckner's  and  the  Porion-Davis. 
As  regards  the  nuisance  caused  by  polluting  streams  this 
depends  very  much  on  the  relative  size  of  the  stream  and  the 
quantity  of  waste  water.  Near  Birmingham,  nuisance  has  been 
caused  by  waste  water  from  a  paper  works  where  soda  and 
esparto  grass  are  not  used.  Lime  is  used  with  rags  and  some 
other  materials,  and  the  efHuent  after  precipitation  and  filtration 
is  run  inte  the  stream.  No  nuisance  is  caused  at  first,  but 
further  down  secondaiy  decomposition  takes  place,  and  effluvia 
rising  from  the  stream  are  complained  of. 

Amnufacture  of  India-Rubber. — ^Nuisances  arising  from  this 
trade  have  been  reported  at  300  or  400  yards  from  the  works. 
They  are  due  te  the  following  four  causes :  (1)  the  boiling  of 
the  rubber,  during  which  steam  arises  having  sometimes  a  very 
offensive  odour ;  (2)  escape  of  fumes  of  naphtha  in  the  processes 
of  manipulating  the  rubber ;  (3)  the  steam  discharged  from  the 
vulcanisers,  after  vulcanisation  is  complete ;  (4)  the  drying  of 
the  sheets  of  vulcanised  rubber  on  steam  chests  after  washing 
them,  the  odours  given  off  being  like  those  of  burning  India- 
rubber. 

The  first  cause  can  be  obviated  by  boiling  the  rubber  in 
closed  pans,  the  steam  being  either  condensed  or  burnt  in  a 
furnace.  The  others  by  covering  the  spreading  plate  when 
naphtha  is  used  by  a  box,  the  air  of  which  is  exhausted  by  a 
fan,  and  the  naphtha  either  condensed  by  cold  in  a  freezing 
machine  or  absorbed  by  oil.  The  general  air  of  chambers 
containing  naphtha  can  be  drawn  off  by  a  shaft  and  fan,  and 
discharged  into  a  tall  chimney. 

Oil  boiling^  varnish  making^  ^-c, — Oils  and  fats  are  compounds 
of  acids  with  glycerine,  and  when  they  are  heated  te  a  decom- 
position temperature  a  substance  called  acrolein  is  produced, 
which  is  extremely  irritating  to  the  eyes  and  nose.  In  various 
processes,  such  as  oil  boiling,  varnish  making,  and  fioor-cloth 
making,  this  heating  of  oil  and  production  of  acrolein  takes 

flace,  unless  special  precautions  are  taken  to  prevent  nuisance, 
n  many  instances  it  is  desirable  to  heat  the  oil  in  open  pans, 
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and  even  when  this  is  done  nuisance  may  be  obviated  by  adopting 
the  process  of  Messrs.  Heywood  &  Lloyd.  The  pan  is  fitted 
with  a  funnel-shaped  cover,  in  the  corner  of  which  is  an  outlet 
pipe ;  this  is  connected  with  a  shaft  in  which  a  fan  is  worked, 
and  all  vapours  are  drawn  off  through  it  and  are  sent  into  a 
continuous  pipe  condenser,  and  then  either  through  water  or 
into  the  furnace  of  a  fire ;  so  that  although  the  centre  of  the 
pan  is  open,  no  fumes  escape  through  it  owing  to  the  strong 
inward  draught  caused  by  the  fan  in  the  outlet  pipe.  In  some 
processes  the  fumes  arising  are  subjected  to  a  cascade  in  a 
scrubber,  and  are  condensed  in  this  way. 

V.  Nuisances  caused  by  dealing  with 
Mineral  Matters. 

The  Manufacture  of  Coal  Gas. — Coal  is  heated  in  closed 
retorts,  and  gas,  water,  tar,  and  ammonia  pass  off.  The  tar  and 
water  are  condensed  speedily  with  some  of  the  ammonia,  the 
gas  or  rather  mixture  of  gases  pass  on  first  of  all  to  the 
scrubbers  where  ammonia  is  absorbed,  and  then  on  to  the  puri- 
fiers, where  the  carbonic  acid  gas  and  sulphuretted  hydrogen  are 
absorbed  by  lime  and  oxide  of  iron.  If  carbon  disulphide  is  also 
removed  a  special  small  purifier  containing  sulphide  of  calcium  is 
interposed.  It  is  of  course  a  well-known  fact  that  odours  of  an 
unpleasant  type  escape  from  all  gas  works,  but  if  the  processes 
are  not  earned  on  carefully  the  nuisance  becomes  unbearable. 

The  sources  of  nuisance  are :  (1)  escape  of  smoke,  &c.,  from 
the  retort  house ;  (2)  the  emptying  of  the  purifiers ;  (3)  the  re- 
vivication  of  the  oxide  of  iron ;  (4)  the  exposure  of  tar,  &c.,  to 
the  atmosphere ;  and  (5)  the  removal  of  the  various  refuse 
substances  from  the  works. 

The  first  source  of  nuisance  depends  on  careful  charging 
of  the  retorts  and  the  proper  withdrawal  of  the  charge  after 
complete  coking  and  the  quenching  of  the  coke.  The  chief 
nuisance  is  that  arising  from  the  emptying  of  the  purifiers ;  this 
can  be  reduced  by  watering  the  lime  first  and  carefully  covering 
up  with  sacking  all  parts  not  actually  being  dug  out  at  the  time, 
and  the  reception  of  it  into  covered  trucks  and  barges  for 
removal.  I  have  known  serious  nuisance  to  be  caused  at  a 
gentleman's  residence  by  the  passing  along  the  canal  of  gas- 
works material,  even  when  the  house  was  a  long  way  off  but 
situated  on  a  higher  level. 

The  manufacture  of  Sulpliate  of  Ammonia. — In  this  process  the 
*^  gas  liquor  '  is  mixed  with  lime  and  distilled  ammonia  is  given 
off  and  received  into  sulphuric  acid.  Sulphate  of  ammonia  is 
formed  and  crystallized  out.  As  the  gas  liquor  contains  sul- 
phide of  ammonia,  sulphuretted  hydrogen  is  evoW^d^  ^xv^l  S}wv^ 
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is  the  main  cause  of  nuisance  from  such  works.  It  may  be 
abated  in  two  ways :  (1)  by  burning  the  sulphuretted  hydrogen, 
when  it  will  be  decomposed  into  water  and  sulphur  dioxide; 
this,  however,  is  itself  a  pungent  and  irritating  gas  and  must  be 
sent  into  a  high  chimney  or  else  it  will  cause  serious  nuisance ; 
(2)  It  (sulphuretted  hydrogen)  may  be  absorbed  by  chemical 
agents  sucn  as  lime  or  oxide  of  iron  mixed  with  sawdust, 
although  in  the  latter  case  precautions  have  to  be  taken  to 
counteract  the  effects  of  the  heating  which  takes  place. 

Distillation  of  Tar. — In  this  trade  coal  tar  mixed  with  more  or 
less  ammoniacal  liquor  is  distilled.  There  are  four  products: 
(1)  light  oils ;  (2)  heavy  oils  or  creosote  oils  sinking  in  water  and 
contaming  carbolic  and  cresylic  acids ;  (3)  anthracene  oil,  still 
heavier ;   and  (4)  pitch.    The  causes  of  nuisance  ai*e  as  follows : 

1.  The  transference  of  the  tar  in  uncovered  barges  and  tanks, 
the  chief  odour  arising  from  sulphide  of  ammonium. 

2.  The  escape  of  offensive  distillation  products,  mostly  coming 
off  at  the  end  of  the  distillation. 

3.  The  escape  of  a  dense  white  vapour  from  the  pitch  being 
run  off  while  hot. 

4.  The  escape  of  offensive  vapours  from  the  pitch  oven. 

6.  The  use  of  creosote  oil  as  a  fuel,  where  there  are  no 
proper  arrangements  for  its  consumption. 

AH  these  nuisances  can  be  successfully  dealt  with  by  trans- 
ference of  the  crude  material  in  air-tight  tanks,  absorption  of 
sulphide  of  ammonium  by  hydrated  oxide  of  iron,  passing  the 
gases  through  water  and  burning  up  those  that  escape  in  a  fur- 
nace fire,  and  the  use  of  creosote  oil  only  in  properly  constructed 
furnaces,  and  running  the  pitch  into  a  closed  tank  to  cool. 

The  manufacture  of  Carbolic  acid. — The  carbolic  oil  from  tar 
distillation  is  treated  with  caustic  soda  which  separates  out  the 
carbolic  and  cresylic  acids  from  the  tar  oils.  It  is  siphoned  off 
these  and  the  alkaline  liquid  is  super-saturated  with  sulphuric 
acid.  The  acids  separate,  are  ladled  off  and  distilled  by  frac- 
tional distillation  carried  to  dryness,  a  light  coke  being  left  in  the 
retort.  Nuisances  are  caused  by  the  oaour  of  carbolic  acid,  by 
the  escape  of  offensive  gases  at  the  end  of  the  distillation,  and 
by  removing  the  coke  from  the  retorts.  The  odour  of  carbolic 
acid  is  reduced  by  receiving  the  condensed  liquids  into  covered 
vessels,  while  the  gases  are  condensed  by  a  worm  as  far  as 
possible,  those  not  condensing  being  drawn  by  a  steam  injector 
into  a  solution  of  lime  or  water,  by  means  of  which  sulphuretted 
hydrogen  is  arrested,  while  others  are  conveyed  by  a  pipe  into 
the  ash-pit  of  a  furnace. 

Nuisance  from  the  coke  is  prevented  by  completing  the 
ri/sf illation  and  not  removvcvg^  t.\v^  eoke  until  it  is  cold. 
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The  manufacture  of  Alkali. — In  this  process  sulphuric  acid  is 
made  to  act  on  sodium  chloride  when  heated.  Hydrochloric 
acid  gas  escapes,  and  is  condensed  by  a  scrubber  in  suitable 
towers.  The  salt  cake  left  is  treated  with  chalk  and  fine  coal, 
when  sodium  carbonate  and  calcium  sulphide  are  formed.  This 
mixture  is  called  black  ash,  and  the  soda  is  obtained  from  it 
by  lixiviation  with  water.  The  residue  is  termed  tank  waste^ 
and  it  is  from  this  that  nuisance,  if  any,  will  chiefly  arise, 
because  it  consists  of  ill-defined  compounds  of  calcium  and 
sulphur,  some  of  which  by  oxidation  become  dissolved  in  water, 
either  from  rain  washings  or  other  causes. 

This  waste  can  be  utilised  and  the  sulphur  recovered,  either 
by  Mond's  process,  in  which  air  is  blown  through  the  waste, 
when  the  sulphur  compounds  are  oxidised  to  sulphite  and 
sulphate.  These  compounds  are  washed  out  and  treated  with 
hydrochloric  acid  and  steam,  when  sulphur  precipitates  and  is 
collected.  At  the  St.  RoUox  works,  Glasgow,  Mactear's  process 
is  in  use.  The  waste  heaps  are  permeated  by  springs,  and  the 
liquid  coming  away  from  tnem  holds  in  solution  calcic  sulphite 
and  hyposulphite.  Hydrochloric  acid  is  added,  and  the  salts 
are  decomposed,  sulphur  being  precipitated  and  sulphur  dioxide 
evolved.  Any  sulphuretted  hydrogen  evolved  from  the  sulphide 
is  decomposed  by  the  sulphur  dioxide,  more  sulphur  being 
thrown  down ;  so  that  provided  there  is  enough  hyposulphite 
no  nuisance  from  sulphuretted  hydrogen  can  occur,  ai^d  if  not 
this  can  be  added  in  requisite  quantity. 

The  manufacture  of  oil  of  vitriol. — Sulphur  or  iron  pyrites  is 
heated,  and  the  sulphur  dioxide  fumes  are  conveyed  into  a 
leaden  chamber  along  with  steam  and  the  higher  oxides  of 
nitrogen  produced  by  acting  on  nitre  with  sulphuric  acid. 
The  acid  collects  on  the  floor  of  the  chamber,  and  is  evaporated 
down  in  glass  retorts. 

Nuisances  may  arise  from  the  sulphur  dioxide  or  nitrogen 
oxides  escaping  from  the  chimney,  furnaces,  or  lead  chambers, 
and  during  concentration  of  the  acid,  by  breaking  of  a  retort, 
but  all  these  nuisances  are  easily  obviated  by  proper  fittings. 

Manufacture  of  bleaching  powder. — Chlorine,  made  in  several 
ways,  is  conducted  to  chambers  where  lime  is  laid  on  shelves  in 
thin  layers,  when  it  is  absorbed  by  the  lime,  and  the  so-called 
chloride  of  lime  produced.  The  sources  of  nuisance  are :  the 
escape  of  chlorine  by  leakage  from  the  chambers  and  from  the 
powder  while  packing  in  casks.  This  can  be  obviated  by 
exposing  the  lime  in  one  chamber  first,  and  then  by  a  fan 
driving  the  unabsorbed  chlorine  into  another  chamber,  where  it 
will  combine  with  the  fresh  lime;  or  the  chamber  may  be 
divided  into  two  parts,  and  when  the  lime  in  the  fir^t  ^%x\.  Ss* 
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saturated,  allowing  the  unabsorbed  chlorine  to  act  on  that  in 
the  other  compartment. 

It  has  been  proved  that  the  transference  to  the  casks  need 
cause  no  nuisance,  as  the  powder  may  be  packed  in  the  casks 
by  means  of  a  direct  tube  of  sacking  from  the  chamber  where 
it  is  made. 

Galvanizina  Iron. — In  this  process  iron  is  first  cleaned  by 
dipping  in  a  oath  of  hydrochloric  acid,  and  then  dipped  into  a 
bath  of  molten  zinc.  If  the  iron  were  quite  pure,  hydrogen 
only  would  be  given  off,  but  owing  to  impurities  in  it  (carbon 
and  sulphur  chiefly),  vapours  are  given  off  which  are  sometimes 
a  nuisance,  while  there  is  generally  some  nuisance  from  arsenical 
fumes  rising. 

These  fumes  are  directly  injurious  to  health,  and  should 
not  be  allowed  to  escape  at  a  low  level,  as  is  generally  the  case, 
into  the  atmosphere.  They  should  be  abstracted  from  the 
building  by  mechanical  arrangements  into  tall  chimnevs  and  so 
diffused  into  the  higher  layers  of  the  atmosphere.  The  spent 
pickle  always  contains  a  large  quantity  of  free  acid  and  unless 
this  is  neutralized  or  removed  in  some  way  it  will  damage  the 
masonry  of  the  sewers  or  pollute  the  watercourse  into  which  it 
is  discharged. 

Brick  bumiiig  is  a  very  common  operation  and  frequently 
causes  nuisance  to  those  in  the  neighbourhood.  When  bricks 
are  burnt  in  well  constructed  kilns,  the  nuisance  is  slight ;  when, 
however,  "  clamp  burning  "  or  the  burning  of  bricks  with  breeze 
and  household  refuse  in  alternate  layers  is  carried  on  grave 
complaints  from  smoke,  sulphuretted  hydrogen,  and  organic 
vapours  of  a  disgusting  kind  are  made,  therefore  this  kind  of 
burning  should  be  prohibited  in  the  neighbourhood  of  towns 
or  collections  of  dwellings. 

The  last  nuisance  I  shall  bring  before  you  is  that  of  Portland 
Cement  making, — Chalk  and  clay  are  ground  together  with 
water  and  made  into  a  mud.  It  is  then  called  ^*  Slurry."  This 
is  dried  and  burnt  in  kilns,  and  it  is  the  emanations  from 
this  burning  which  give  rise  to  the  trouble.  These  consist  of 
carbonic  acid  and  sulphuretted  hydrogen,  and  sometimes  hydro- 
cyanic acid  or  some  volatile  cyanide,  so  much  so  that  in  a  case 
at  Southampton,  the  gravel  in  the  neighbourhood  was  coloured 
blue*  from  the  production  of  cyanide  of  iron.  In  addition  to 
this,  solid  deposits  of  soot  and  dust  are  also  formed. 

It  appears  that  the  most  effective  plan  of  doing  away  with 
nuisance  is  to  discharge  all  fumes  into  a  very  high  stack  150  to 
200  feet  in  height. 

And  now,  gentlemen,  my  task  is  done,  no  one  is  more  aware 
than  myself  of  its  deficiency.    I  have  endeavoured  in  the  short 


PROP.  A.  B08T0CK  HILL. 


451 


time  at  my  disposal  to  bring  under  your  notice  those  nuisances 
which  are  most  likely  to  be  met  with  by  the  sanitary  oflScer  in 
the  course  of  his  daily  work,  and  although  he  may  have 
difficulty  in  proving  in  any  particular  case  that  a  nuisance  is 
causinjg  visible  injury  to  health,  it  behoves  him  to  remember 
that  the  science  of  hygiene  is  simply  the  doctrine  of  cleanliness, 
and  that  it  is  therefore  the  first  duty  of  all  engaged  in  sanitary 
work  to  remove  as  far  as  possible  all  impurity  and  dirt,  whether 
in  food,  air,  soil,  or  water,  as  only  by  tne  most  perfect  attain- 
able cleanliness  can  we  hope  to  reach  the  ideal  of  the 
sanitarian,  the  mens  sand  in  coiyore  sano. 

Offensive  Trades  specified  in  Sec.  112  Public  Health  Acty  1875. 


1.  Blood  boiler. 

2.  Bone  boiler. 

3.  Fellmonger. 


4.  Soap  boiler. 

5.  Tallow  melter. 

6.  Tripe  boiler. 


7.  Any  other  noxious  or  offensive  trade  (ejusdem  generis). 

Bye-Laws  made  by  the  Local  Government  Board  with  respect 

to  the  trades  of: — 

8.  Tallow  melter. 


1.  Blood  boiler. 

2.  Blood  drier. 

3.  Bone  boiler. 

4.  Fellmonger. 

5.  Tanner. 

6.  Leather  dresser. 

7.  Soap  boiler. 


9.  Fat  melter  or  extractor. 

10.  Tripe  boiler. 

11.  Olue  maker. 

12.  Size  maker. 

13.  Gut  scraper. 


7o  these  should  be  added — 


3.  Animal  charcoal  makers. 

4.  Artificial  manure  makers. 


1.  Fish  and  bacon  curers. 

2.  Flesh    boilers  (for  cats' 

meat,  &c. 

Methods  of  preventing  nuisance  from  Offensive  Trades. 

1.  Solid  offensive  refuse  must  be  separated  from  liquid,  the 
solid  portions  being  removed  in  closed  impervious  vessels. 

2.  Liquid  refuse  must  be  conducted  away  by  proper  drains, 
deoderants  being  used. 

3.  Vapours  and  eMuvia  should  be  treated  by  a  combination  of 
the  following  methods  (the  particular  combination  depending 
upon  the  trade^  : — 

1.  Condensation  by  cold. 

2.  Absorption  by  water,  or  chemicals. 

3.  Destructive  distillation  by  heat  in  a  closed  vessel. 

4.  Combustion  of  all  gases  that  can  be  burnt. 

5.  Discharge  of  gases  into  the  air  at  a  great  height 
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INFECTIOUS  DISEASES  AND  METHODS 

OF  DISINFECTION. 

Br  EDWARD  SEATON,  m.d.,  f.r.c.p. 

(Fellow.) 

Delivered  October  Wth,  1895. 


You  have  already  heard  from  Dr.  Hewlett  a  very  interesting 
lecture  upon  the  subject  of  microbes  ("  particulate  contagia  "), 
which  lecture  makes  a  good  foundation  for  what  I  am  going  to 
say  to  you  this  evening  on  the  subject  of  Infectious  Diseases. 
You  will  have  learnt  from  him  that  the  tendency  of  modem 
research  has  been  to  show  that  these  diseases  in  some  cases 
have  been  actually  demonstrated  to  be  due  to  specific  microbes, 
and  that  it  is  against  the  existence  of  these  specific  patho- 

fenic  (disease-causing)  organisms  that  you  as  Sanitary  Officers 
ave  to  wage  war.  I  have  to  tell  you  some  of  the  principal 
facts,  that  it  is  desirable  you  should  be  familiar  with,  relating 
to  the  origin  and  spread  of  infectious  diseases.  I  need  not 
say  .that  in  dealing  with  a  subject  of  such  wide  importance 
my  remarks  will  refer  almost  entirely  to  questions  of  general 
principles,  and  in  dealing  with  the  subject  of  Disinfection 
I  shall  restrict  myself  to  the  leading  principles  that  you 
have  to  bear  in  mind  in  the  execution  of  duties  in  regard  to 
which  you  should  always  be  guided  by  the  expert  opinion  of 
medical  officers  of  health.  It  will  be  interesting  to  you  in  the 
first  instance  to  speak  of  the  methods  of  classification  which 
have  been  frequently  adopted  in  books  of  Medicine  and  "  Public 
Health.'' 

Infectious  diseases  have  some  times  been  classified  as  infec- 
tious and  contagious,  distinctions  being  drawn  between  those 
diseases  which  are  infectious  and  those  which  are  contagious. 
In  these  days  when  we  learn  so  much  of  the  life-history  of 
microbes  this  distinction  may  be  considered  more  imaginary 
than  real,  the  difference  is  in  the  actual  methods  by  which 
diseased  germs,  or  microbes,  are  conveyed  into  the  system.  In 
some  instances  the  micro-organisms  are  conveyed  into  the  sys- 
tem by  inoculation,  as  for  example — in  Erysipelas  and  some 
other  diseases  known  as  "  contagious,"  or  by  methods  which,  if 
not  actually  those  of  inoculation,  are  closely  allied  thereto. 
Diphtheria  is  a  very  good  example  of  the  diseased  germ  being 
implanted  in  the  system  by  a  process  very  much  a-km  to  inocu- 
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lation.  There  are  other  diseases  specially  known  as  '^  contagious 
diseases  "  of  a  similar  nature  in  their  methods  of  transmission. 

In  typhoid  or  enteric  fever  on  the  other  hand,  we  have  an 
example  of  disease  in  which  microbes  are  conveyed  into  the 
system  some  times  from  great  distances  by  such  vehicles  as 
water  and  milk  entering  the  system  by  means  of  the  alimentary 
canal.  And  again,  we  may  have  particles  of  infection,  small- 
pox or  measles,  conveyed  some  little  distance  by  the  air,  and 
gaining  access  to  the  system  presumably  by  the  respiratory 
passages.  In  either  class  of  disease,  whether  infectious  or 
contagious,  the  microbes  on  which  their  existence  depends,  have, 
in  many  cases,  been  demonstrated  to  exist.  These  microbes 
are  chai'acterised  by  certain  features,  and  by  peculiar  method 
of  growth  or  development  in  the  gelatine  or  other  media  used 
by  the  investigating  bacteriologist,  by  which,  with  our  present 
day  knowledge,  scientists  and  medical  men  are  enabled  to 
distinguish  between  them ;  and  in  some  cases  to  diagnose  the 
disease  with  which  they  have  to  deal. 

Another  method  of  classification  is,  according  to  the  dan- 
gerous character  of  these  diseases.  In  considering  this,  I  must 
point  out  to  you  that  there  are  two  ways  of  estimating  the 
danger.  You  may  estimate  the  dangerous  character  of  the 
disease  from  the  point  of  view  of  the  gross  mortality,  the 
niunber  of  deaths  in  the  population  it  gives  rise  to.  Whooping 
cough  and  measles  must  both  be  considered  very  dangerous 
diseases  from  this  point  of  view.  There  is,  however,  another 
way  of  estimating  tne  dangerous  character  of  disease,  and  that 
is,  by  the  liability  to  death  from  it  which  an  attack  denotes. 
The  "  morbidity "  or  deathly  character  of  a  disease,  which 
depends  on  its  intensity  or  type,  may  be  quite  distinct  from  its 
*•  mortality,"  which  generally  depends  on  the  extent  of  its 
prevalence. 

From  this  point  of  view  some  diseases  are  very  much  more 
serious  than  others.  Measles  may  be  either  a  malignant  or 
mild  disease ;  but  it  is  usually  of  the  mild  type.  A  child 
attacked  with  diphtheria  is  very  much  more  likely  to  die  from 
it  than  a  child  attacked  by  ordinary  measles  or  whooping 
cough.  An  unvaccinated  child  attacked  with  small-pox  of  a 
certain  virulent  type  runs  about  equal  chance  of  life  and  death. 
Typhus,  though  not  such  a  serious  tlisease  for  the  very  young, 
is  terribly  fatal  for  the  old. 

The  most  important  classification  however  from  our  point  of 
view,  is  in  the  infectious  diseases  according  to  their  pre- 
ventability  by  methods  of  sanitary  administration,  as  known 
and  practiced  at  the  present  day.  From  this  point  of  view  we 
are  entitled  to  put  small-pox  at  the  very  head  of  the  preventable 
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diseases.  With  the  proper  use  of  vaccination  no  one  need  have 
small-pox,  as  the  experience  of  our  special  hospitals  has  shown 
over  and  over  again.  Typhus  fever  we  believe,  and  I  think 
rightly,  has  become  almost  exterminated  by  good  methods  of 
sanitation.  Typhoid  fever  has  undoubtedly  been  diminished  in 
this  country  by  improvement  and  safeguarding  of  our  water 
supplies. 

On  the  other  hand  we  have  to  confess  that  as  yet  we  have 
not  been  able  to  indicate  the  best  methods  of  limiting  such 
widespread  diseases  as  measles  and  whooping  cough.  Agun 
in  the  case  of  influenza  we  have  not  yet  sufficient  knowledge 
of  the  various  methods  by  which  it  originates  and  spreads,  to 
enable  us  to  exercise  any  control  over  it. 

What  you,  as  sanitary  officers,  will  be  concerned  with  entirely, 
are  those  diseases  which  have  been  shown  to  be  more  or  less 
preventable. 

In  time,  as  preventive  medicine  and  sanitary  administration 
extends  and  develops,  the  list  of  these  diseases  will  be  increased. 
Even  now  the  country  has  good  cause  to  congratulate  itself  on 
the  immense  progress  which  has  been  made  in  the  science  of 
preventive  medicine,  under  which  term  I  include  methods  of 
administration,  which  have  contributed  in  no  small  degree  to 
the  diminution  of  the  death-rate  from  infectious  diseases  during 
the  latter  part  of  the  19th  century.  Legislation  has  been 
based  mainly  upon  the  classification  of  which  I  have  just  been 
speaking.  The  Notification  of  Diseases  Act  relates  entirely  to 
the  preventable  diseases.  It  was  introduced  by  the  authorities 
of  some  of  our  large  towns  in  the  first  instance  between  1875 
and  1880.  As  the  result  of  the  experience  thereby  gained  the 
system  extended,  and  the  Infectious  Diseases  Notification  Act 
was  in  1889  passed  into  law.  Although  not  a  compulsory  Act 
it  was  soon  adopted  by  a  very  large  proportion  of  the  sanitary 
authorities  of  England,  less  than  one-sixth  of  the  population 
being  at  the  present  time  without  the  scope  of  its  provisions. 
This  Act  includes  in  its  list,  small-pox,  cholera,  diphtheria, 
croup  (a  disease  allied  to  diphtheria),  scarlet  fever  (scarlatina), 
typhus  fever,  enteric  or  typhoid  fever,  relapsing  fever,  continucKi 
fever,  puerperal  fever,  as  diseases  which  it  is  compulsory  that 
medical  men  and  householders  should  notify  to  the  sanitary 
authority.  It  is  also  open  to  the  authorities,  by  notice,  to 
include  certain  other  diseases  in  the  list,  and  recently  con- 
siderable discussion  has  taken  place  as  to  whether  it  is  not 
desirable,  having  regard  to  the  terrible  effect  of  Asiatic  cholera, 
to  include  acute,  I'apidly  fatal  cases  of  diarrhoea  or  English 
cholera  which  occur  in  the  summer  months  and  which  often 
are  of  ominous  portent.    The  Government  Medical  Authorities 
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would  then  have  ample  warning  and  be  able  to  organize  its 
measures  of  defence.  Chicken-pox  is  also  a  disease  which  in 
certain  circumstances  it  is  important  to  have  notified  on  account 
of  the  difficulty  there  is  of  distinguishing  cases  of  this  disease 
from  the  slight  modified  attacks  of  small-pox,  which  under  our 
present  system  of  general  vaccination  occur  during  times  of 
small-pox  prevalence. 

I  would  again  impress  upon  you  that  the  list  that  I  have 
given  is  not  necessarily  steadfast.  It  may  be  extended  or 
lessened  as  circumstances  indicate  from  time  to  time.  The 
main  principle  to  be  held  in  view  is  the  same,  viz.,  in  considering 
the  desirabmlr  of  the  notification  of  diseases  on  public  grounds 
we  have  to  take  into  account  mainly  their  preventability.  The 
mortality  caused  by  diseases  such  as  measles  and  influenza  may 
be  very  great,  and  yet  it  may  not  be  possible  to  show  how  they 
can  be  reduced  by  any  measures  of  public  health  administration 
as  known  and  practised.  At  the  same  time  we  always  have  to 
keep  in  view  the  desirability  or  necessity  of  extending  our 
knowledge  of  preventive  measures  by  trial  methods.  The  basis 
of  all  preventive  measures  is  the  same.  It  rests  upon  the 
knowledge  of  the  common  or  ordinary  methods  by  which 
diseases,  as  we  know  them  now,  are  transmitted  from  person  to 
person,  or  of  the  circumstances  which  favour  what  is  called 
epidemic  diffusion.  It  is  desirable  therefore  that  I  should  give 
you  some  of  the  well  known  facts  in  regard  to  these  ordinary 
methods  of  transmission  of  infectious  diseases.  It  would 
perhaps  be  well  if  I  should  note  them  as  set  down  in  the 
syllabus  of  this  lecture:  infection  of  air,  water,  soil,  food,  lower 
animals,  rooms,  clothing,  and  the  direct  convection  of  disease 
by  persons  or  things. 

First,  Air. — Diseases  are  transferred  from  one  person  to 
another  in  the  ordinary  course  of  business  and  social  life.  We 
have,  unfortunately,  too  many  examples  of  diseases  spread  in 
this  way.  I  say  unfortunately  because  they  belong  to  the  class 
which  it  must  always  be  exceedingly  difiicult  to  prevent 
Influenza,  probably  is  a  disease  propagated  in  this  way. 
Measles,  we  know,  is  easily  propagated  by  means  of  the  respired 
air,  and  it  becomes  exceedingly  difficult,  as  every  mother  knows, 
however  careful  she  may  be  in  watching  her  child,  to  prevent 
its  contracting  a  disease  which  is  so  widely  prevalent.  Small- 
pox is  another  example  of  disease  spread  by  air,  and  as  some 
authorities  believe,  to  a  very  great  distance.  It  is,  however, 
well  to  bear  in  mind  that  this  disease  has  undoubtedly  shown 
itself  to  be  controllable,  to  a  certain  extent,  by  means  of 
isolation.  Typhus  fever  is  perhaps  the  best  example  of  all 
air-borne    diseases.      Yet  this    disease   is,   fortunately^  ^aaJykN 
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preventable,  by  the  best  of  all  methods,  in  the  eyes  of  the 
true  sanitarian,  viz.,  by  dilution  of  the  poisonous  atmosphere 
presumably  containing  the  germs  with  an  abundance  of  fresh 
air,  and  by  the  influence  of  sunlight.  On  some  points  the  sani- 
tarian has  been  accused  of  shifting  his  base  or  changing  his 
position.  In  all  work  founded  on  good  science,  there  most,  of 
course,  from  time  to  time  be  changes  in  the  bases  of  action, 
changes  which  are  the  necessary  consequence  of  our  advancing 
knowledge.  It  is  not  an  overwhelming  reproach  that  is  thus 
directed  against  us.  It,  however,  constitutes  a  good  reason  for 
being  careful  how  we  formulate  our  principles.  Now  in  the  case 
of  typhus  fever,  there  certainly  has  been  no  change  of  opinion 
since  the  time  when  the  influence  of  sanitaiy  measures  upon 
this  disease  began  to  be  appreciated  ;  and  if  I  may  venture  to 
predict  there  is  probably  little  likelihood  of  any  essential 
change  of  opinion  m  this  direction. 

There  are  still  living  physicians  and  medical  officers  who 
knew  how  this  disease  used  to  prevail  in  St.  GiW  and  other 
overcrowded  districts  of  the  metropolis.  They  witnessed  its 
rapid  disappearance  under  the  benign  influence  of  sanitation. 
It  is  a  great  triumph  of  sanitation  that  this  air-borne  disease  is 
how  becoming  almost  extinct  in  England.*  Let  me  in  passing 
give  a  word  of  advice  which  experience  leads  me  to  think  is 
needed  by  those  who  come  in  contact  with  the  disease,  as  a 
Sanitary  Officer  may  do  at  any  time  in  the  course  of  his  duty. 
I  would  urge  upon  you  the  necessity  of  taking  every  precaution 
possible  to  avoid  inhaling  poisonous  atmosphere  in  a  concen- 
trated form.  You  should  cover  the  air-passages  with  a  good 
respirator,  you  should  see  that  the  poisonous  atmosphere  is 
diluted  with  fresh  air  as  mucli  as  possiole,  with  due  regard  to 
the  safety  and  welfare  of  the  sick  person,  you  should  avoid 
close  contact  as  much  as  possible,  and  especially  inhaling  the 
breath  of  the  sick  person.  It  is  want  of  care  in  these  matters 
that  has  led  to  the  loss  of  many  valued  lives.  I  would  urge 
upon  you  the  importance  of  prophylactic  measures,  as  they  are 
called,  not  only  in  this  disease  but  in  the  case  of  diphtheria,  of 
which  I  shall  have  something  to  say  presently. 

Water, — This  is  a  vehicle  by  which  disease  is  disseminated,  and 
that  most  notably  in  the  case  of  cholera  and  tj'phoid  (enteric) 


*  Dr.  Lonpstaff'8  admirable  address  at  the  Liverpool  Ck)ngTe80  in  1894 
sboiild  be  btudied  by  those  who  debire  to  learn  specially  about  the  effects  of 
Town  Improvements  on  the  Public  Health,  and  of  the  efforts  of  the  London 
County  Council  to  stay  the  distinctly  retrograde  movement  which  has  taken 
place  of  recent  years  in  the  erection  close  together  of  huge  blocks  of  •*  Model 
Dwellings  ''  on  the  Flat  system. 
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fever.  In  two  out  of  three  small  outbreaks  of  typhoid  fever 
I  have  had  to  mvestigate  lately,  one  of  them  was  undoubtedly 
caused  by  infected  water  and  the.  other  in  all  probability  was 
so  caused.  The  outbreak  at  Worthing,  in  Sussex,  as  you  know 
was  a  remarkable  instance  of  water-borne  disease. 

Ekirth  and  Soil. — The  influence  of  the  earth  and  soil  in  the 
maintenance  or  development  of  infectious  diseases  has  not  yet 
been  fully  recognised.  We  know  that  malarial  diseases  and 
cholera  and  the  acute  form  of  diarrhoea,  which  is  so  prevalent 
and  fatal  to  children  in  the  autumn  months,  depend  to  some 
extent  upon  some  conditions  of  the  surface  soil,  and  we  also  know 
the  practical  importance  of  laying  the  foundations  of  dwellings 
upon  such  sanitary  systems  as  prevent  the  air  of  the  soil  being 
drawn  up  into  the  dwelling.  This  is  a  precaution  which  seems 
to  be  more  important  in  some  districts  than  others. 

Food, — ^The  method  by  which  disease  is  conveyed  into  the 
human  system  is  most  important,  and  it  is  essential  that  you 
understand  some  of  the  leading  facts  relating  thereto.  Such  a 
widespread  and  serious  disease  as  pulmonary  consumption  or  as 
it  is  called  phthisis,  may  be  due  originally  to  the  eating  of  meat, 
the  flesh  of  animals  affected  with  tuberculosis,  or  it  may  be 
caused  by  the  meat  of  animals  whose  flesh  is  in  a  sound 
condition  but  which  has  been  contaminated  by  the  knife  of  the 
butcher.  This  constitutes  a  strong  argument  in  favour  of  the 
inspection  of  animals  about  to  be  slaughtered,  and  of  meat 
intended  for  food.  It  constitutes  also  a  very  strong  reason  for 
the  institution  in  this  country  of  a  systematic  inspection  of 
slaughter-houses,  and  still  better  for  the  establishment  of  public 
abattoirs.  Still  more  important  perhaps  is  the  influence  of  the 
milk  of  tuberculous  animals,  especially  where  the  udders  are  at 
all  affected  in  causing  tuberculous  diseases  amongst  children. 
Here  again  we  have  a  ver}'  powerful  argument  for  the 
systematic  inspection  of  cowsheds  and  dairies,  and  the  examina- 
tion of  cows  whose  milk  is  about  to  be  used  for  the  food  of  man. 

Diphtheria  and  scarlet  fever  also  furnish  us  with  examples 
of  diseases  which  are  occasionally  conveyed  bv  means  of  milk, 
and  this  not  only  as  in  the  case  of  typhoid  fever  by  some 
contamination  of  the  milk  with  dirty  matter  of  human  orit^in  ; 
but,  possibly,  also  by  some  condition  of  the  animal  itself  which 
yields  the  milk.  So  that  you  will  understand  that  in  these 
diseases  it  is  very  important  that  researches  should  be  made  by 
medical  officers  under  whose  instructions  you  act,  and  also  by 
competent  veterinary  authorities  into  the  conditions  of  the 
health  of  the  cows.  When  I  first  became  a  medical  officer  of 
health,  twenty  years  ago,  I  took  my  ideas  from  standard  works, 
and  I  believed  those  two  last  named  diseases^  di^htUerva  ^vA 
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scarlet  fever,  especially  scarlet  fever,  were  always  propagated 
by  direct  infection  from  one  person  to  another,  or  by  means  of 
clothing.  But  I  am  sure  now,  that  those  sources  oJF  infection 
have  been  a  good  deal  over-rated  in  the  past.  At  that  time  we 
were  not  acquainted  with  the  important  part  that  milk  and  food 
played  in  contributing  to  the  number  of  cases  which  occurred 
year  by  year  of  scarlet  fever,  diphtheria,  and  t3rphoid  fever.  I 
am  convinced  that  we  ought  to  look  more  and  more  to  food 
as  the  source  of  these  and  some  other  diseases  of  which  con- 
sumption and  the  tuberculous  diseases  of  children  are  the  most 
important. 

As  to  the  part  the  lower  animals  have  had  to  do  with  the 
conveyance  of  infectious  diseases,  I  have  already  referred  to  the 
way  in  which  diseases  may  be  generated  and  propagated  by 
means  of  diseased  meat  or  infected  milk.  I  must  not  forget 
to  mention  to  you  that  it  is  very  possible  other  animals  play  a 
part  in  the  spread  of  diseases,  not  only  as  simple  earners  of 
infection,  as  in  the  case  of  the  pet  dog  or  cat  kept  in  the  sick 
room  of  an  infectious  patient,  but  also  directly  bv  diseased  con- 
ditions common  to  animals  and  man.  It  is  behoved  that  cats 
and  poultry  have  both  played  a  part  in  the  propagation  of 
diphtheria,  and  our  knowledge  in  this  direction  may  not  unlikely 
be  extended.  The  rarer  diseases  of  glanders,  hydrophobia, 
and  the  woolsorter's  disease,  anthrax,  are  not  so  immediately 
important  for  discussion. 

Rooms  and  Clothing. — Perhaps  one  of  the  most  important 
subjects  on  which  I  ought  to  dwell  on  the  present  occasion, 
seeing  that  it  has  to  do  with  the  every  day  work  of  the  sanitary 
officer,  is  the  influence  of  rooms  and  clothing  in  the  mainte- 
nance and  spread  of  the  disease.  I  have  already  referred  to 
the  fact  that  the  standard  works  on  medicine  in  its  Public 
Health  relation,  of  which  Sir  Thomas  Watson's  book  was  the 
most  famous,  dealt  with  this  as  the  one  common,  almost 
universal,  source  of  infection.  In  the  case  of  the  diseases  of 
which  I  have  been  speaking,  such  as  small-pox,  typhus, 
scarlet-fever,  &c.,  this  is  certainly  one  of  the  common  methods 
of  propagation.  I  have  already  given  you  good  reasons  for 
believing  that  this  influence  of  rooms  and  clothing  in  the  spread 
of  disease  by  what  is  generally  called  in  medical  language 
Fomites  (that  is,  fine  dusty  material  which  collects  upon  and 
adheres  to  structures  and  clothing)  has  been  somewhat 
exaggerated  in  the  past.  Still  its  importance  must  never  be 
under-estimated.  No  one,  for  instance,  ought  to  under- 
estimate the  influence  of  clothing  worn  by  a  person  in  a  room 
infected  with  small-pox,  to  spread  disease.  In  the  evidence 
/jiveu  by  a  great  physician,  Sir  William  Jenner,  before  a  Royal 
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Commission  on  Small-pox  Hospitals,  more  than  ten  years  ago, 
he  gave  an  example  of  how  disease  might  be  spread  by  the 
doctor  who  attends  the  patient  in  the  exercise  of  his  profession. 
I  have  myself  gone  through  several  epidemics  of  small-pox  and 
have  always  made  a  point  of  taking  such  precautions  as  are 
practicable,  by  covering  the  clothing  with  a  mackintosh  or 
otherwise,  to  minimise  the  danger,  and  I  certainly  advise  others 
to  do  the  same.  I  would  recommend  all  sanitary  officers  io 
have  garments  which  will  cover  their  ordinary  clothing  when 
they  are  engaged  in  an  infected  house  or  building.  Sir  Thomas 
Watson,  in  his  famous  work,  gave  many  examples  of  how 
infection  will  cling  to  clothing  for  weeks,  months,  and  even 
years.  Simple  exposure  to  the  fresh  air  though  valuable  in 
itself  was  not  enough  to  dispel  the  infectious  element  which 
attached  itself  to  the  clothing.  Many  were  the  examples  of 
disease  whicn  had  been  undoubtedly  propagated  because  the 
articles  of  clothing,  or  the  things  that  were  valued,  had  been 
retained  instead  of  oeing  destroyed,  or  effectually  disinfected. 

I  feel  inclined  to  dwell  upon  this  point  because,  at  one  time 
in  my  career,  it  occupied  my  attention  more  closely.  It  occu- 
pied my  attention  continuously  at  a  time  when  I  was  working 
with  my  friend,  Dr.  Ransom,  in  his  experiments  on  the  disin- 
fection of  textile  fabrics.  Some  authorities,  at  that  time,  were 
disposed  to  scout  altogether  fresh  air  and  sunlight  as 
disinfectants.  I  have  given  you  reasons  for  thinking  that 
there  is  a  good  deal  of  truth  in  their  contention  that  these 
must  not  be  wholly  relied  upon.  Still,  I  am  bound  to  say  that, 
with  the  advance  of  scientific  knowledge,  we  find  that  nature 
does  provide  as  it  were  for  purification  by  methods  such  as 
these.  We  have  a  striking  example  of  this  truth  in  the  purifi- 
cation of  streams  and  rivers  that  is  constantly  going  on  by 
purely  natural  processes,  the  intimate  character  of  which 
science  is  now  revealing.  So  that  I  would  venture  to  say, 
addressing  you  at  the  present  day,  you  should  never  under- 
estimate the  valuable  effects  of  soap  and  water,  cleanliness, 
fresh  air,  and — not  less  important — sunlight  in  the  work  of 
disinfection. 

That  they  are  not  to  be  relied  upon  wholly  we  know  for  a 
fact,  and  perhaps  the  best  illustration  of  that  truth  is  in  the 
unfortunate  case  that  occurs  from  time  to  time  of  the  propaga- 
tion of  puerperal  fever,  where,  although  the  person  who  attended 
the  infectious  case  may  go  to  the  seaside  for  a  month  or  more, 
the  germs  of  the  disease  retain  their  vitality,  and  are  conveyed 
to  a  second  person.  In  such  a  case,  what  we  have  to  teach  is 
this:  that  nature's  processes  alone  must  not  be  relied  upon, 
that  it  is  not  a  question  alone  of  time  and  exposure  to  those 
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benignant  influences  I  have  named — that  these  must  be  supple- 
mented by  active  measures  of  personal  disinfection  and 
disinfection  of  clothing;  and  that  such  disinfection  can  only 
be  carried  out  by  the  help  of  strong  chemicals  and  by  the  use 
of  appliances  to  which  I  will  presently  call  attention. 

Lastly,  before  concluding  this  part  of  the  lecture  in  which  I 
deal  with  methods  of  infection,  I  must  not  omit  to  mention 
especially  the  way  in  which  very  serious  diseases  are  sometimes 
propagated  by  methods  akin  to  that  I  have  already  spoken  of  as 
direct  inoculation,  with  the  hands  and  by  the  use  of  trade 
implements  such  as  glass-blowers'  pipes,  &c.  Against  all  these 
methods  of  infection  the  physicians  and  surgeons  have  to  be 
constantly  on  their  guard.  It  is  by  rightly  understanding  these 
methods  of  infection  that  you  will  be  able  to  understand  the 
rationale  of  disinfection.  I  have  already  said  pinch  on  the 
subject  of  disinfection,  what  I  have  still  1x)  say  will  deal  with 
questions  of  principle  rather  than  those  of  detail.  I  have 
referred  already  to  the  benignant  influences  of  nature's  disin- 
fectants, fresh  air,  sunlight,  and  cleanliness,  but  I  have  not 
referred  to  the  influence  of  earth  as  a  disinfectant  partly 
because  the  exact  nature  of  its  influence  is  not  fully  understood. 
Although  it  is  believed  by  some  that  it  may  be  relied  upon  for 
the  disinfection  of  such  poisonous  matter  as  the  evacuations  of 
typhoid  fever,  still  for  my  part  I  would  far  rather  see  infectious 
matter  of  that  kind  dealt  with  by  cremation.* 

Artificial  Disinfectants, — Of  all  the  artificial  disinfectants  fire 
and  heat  (at  boiling-point  or  over)  are  by  far  the  most  powerful. 
Heat,  either  moist  or  dry,  answers  admirably.  Burning,  as  a 
method  of  disinfection,  is  not  nearly  so  much  resorted  to  as  it 
might  be.  This  is  no  doubt  due  to  the  practical  difficulties 
which  have  not  yet  been  surmounted.  It  is  by  no  means  an 
easy  matter  to  bum  infectious  matter,  nor  is  it  easy  to  burn 
infected  materials.  I  do  not  know  whether  you  have  ever  tried 
to  burn  such  a  thing  as  a  flock  bed.  If  you  have  you  will 
appreciate  what  I  say.  What  is  wanted  at  the  present  time 
is  a  good  method  of  destroying  infected  matter  by  fire  without 
causing  any  nuisance  or  any  risk  to  the  neighbourhood.  The 
method,  of  disinfection  by  heat  now  in  use  is  that  of  steam; 
previously  dry  heat  was  usually  resorted  to.  Dr.  Ransom,  of  Not- 
tingham, of  whom  I  have  already  spoken,  spent  several  years  in 
perfecting  a  machine  by  which  infected  bedding  and  clothing 
could  be  exposed  to  heat  of  about  250®  F.  for  several  hours. 


*  Outbreaks  of  scarlet  fever  sometimes  occur  when  the  soil  is  freshly 
turned  up. 
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The  length  of  the  time  required  for  the  process  of  disinfection 
was  a  practical  drawback,  and  it  has  now  been  replaced  by  a 
system  of  disinfection  by  super-heated  steam  and  disinfecting 
apparatus,  of  which  you  will  see  examples  and  models,  have 
now  been  fixed  in  all  our  large  towns,  whilst  portable  machines 
on  the  same  principle,  adapted  to  the  requirements  of  small 
villages  and  isolated  districts,  have  been  recently  introduced. 

Dr.  Ransom's  experiments  were  canied  out  to  show  the 
influence  of  heat  on  textile  fabrics,  with  a  view  to  the  destruc- 
tion of  diseased  germs,  and  it  is  now  generally  accepted  that  a 
heat  of  250^  F.  is  sufficient  for  all  ordinary  purposes. 
Bedding  and  clothing  can  be  treated  by  the  method  of  steam- 
ing, but  linen,  and  all  articles  that  can  be  so  treated,  should  be 
boiled.  It  is  not,  however,  always  possible  to  boil  linen  before 
it  is  sent  to  the  wash.  For  this  purpose  a  solution  of  carbolic 
acid,  the  strength  of  which  is  laid  down  by  some  Sanitary 
Authorities,  should  be  employed,  and  the  linen  soaked  in  it 
before  it  is  sent  away  from  the  house.  There  are  still  many 
contents  of  the  sick  room  that  cannot  be  treated  by  either  of 
these  methods — either  by  steaming  or  by  boiling.  For  these 
articles  and  materials,  chemicals  have  to  be  resorted  to. 

I  do  not  now  propose  to  go  into  elaborate  details.  My  desire 
is  chiefly  to  give  some  special  examples  of  the  best  methods  of 
disinfection.  An  excellent  list  of  antiseptics  and  disinfectants 
will  be  found  in  the  Institute  catalogue  on  j)ages  59  to  61, 
which  I  would  advise  you  to  study  carefully.  I  would  also,  at 
the  same  time,  advise  you  to  examine  with  the  same  attention 
the  specimens  which  are  displayed  in  the  Museum  of  the 
Institute.  The  disinfectants  there  enumerated  are,  fire,  boiling 
water,  and  steam,  hot  dry  air  at  250®  F.  or  thereabouts 
(employed  for  hours  in  order  to  secure  penetration),  and 
chemicals.  Among  the  chemicals  to  be  used  the  one  that 
stands  highest  according  to  present  knowledge  is  Perchloride  of 
Mercury,  to  be  used  one  part  in  one  hundred,  for  an  exposure 
of  ten  minutes,  or  one  part  in  a  thousand  for  an  exposure  of 
several  hours.  This  material,  perchloride  of  mercury,  has 
enjoyed  a  very  high  reputation  for  some  years  on  account  of  the 
observations  made  by  no  less  a  distinguished  authority  than 
Professor  Koch,  the  great  German  discoverer  and  scientist;  and 
so  valuable  is  it  believed  to  be,  and  so  general  are  its  uses,  that  the 
Local  Government  Board  has  issued  a  formula  for  the  prepara- 
tion of  the  disinfectant  as  a  solution.  It  is  a  solution,  I  would 
say,  that  could  even  be  relied  upon  for  the  disinfection  of  the 
infectious  matter  of  cholera.  It  is  as  follows:  Hg  Cl^ 
(perchloride  of  mercury).  Si,  H  CI  (hydrochloric  acid),  5ii, 
Water  three  gallons.     Aniline  blue  a  few  grains  to  colour  it^ 

VOL.   JYL      PABT  IV.  ^Qi 
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and  thymol  to  give  it  smell.  This  constitutes  a  solution  of 
about  one  in  five  hundred.  As  tlie  solution  is  highly  poisonous 
the  addition  of  colour  and  smell  is  very  important  to  prevent 
serious  accidents. 

There  is  in  the  catalogue,  as  you  will  see,  a  very  important 
note  which  bears  upon  the  use  of  all  disinfectants,  chemical  as 
well  as  others.  In  this  connection,  you  will  observe,  that  time 
is  of  great  consideration.  I  mean,  of  course,  tfie  time  durintj 
which  Hie  material  is  exposed  to  the  disinfectant.  For  example, 
in  the  use  of  hot  dry  air,  there  is  all  the  difference  in  the  world 
between  the  exposure  of  bedding  to  the  disinfecting  influence 
for  a  short  time,  say  half-an-hour,  and  its  exposure  for  4  or  6 
hours.  That  remark  applies  equally  to  all  chemicals,  including 
that  very  powerful  disinfectant,  perchloride  of  mercury.  You 
will  have  noticed  that  it  is  laid  down  in  the  catalogue  that  one 
part  in  100  need  only  be  used  in  the  case  of  exposure  of  ten 
minutes,  whereas  one  part  in  1,000  requires  to  be  in  contact 
with  the  material  to  be  disinfected  for  several  hours.  Here 
again  I  would  desire  to  point  out  to  you  one  very  important 
matter  to  be  considered,  which,  you  will  see,  also  appears  on  the 
note  in  the  catalogue.  It  is  this,  that  the  re-agents  must  be  added 
to  the  matter,  to  be  disinfected  in  such  quantity  that  they  are 
present  in  the  whole  weight  of  such  matter  at  least  to  the  extent 
sheum  in  the  list.  That  is  to  say,  that  if  you  are  aiming  at 
getting  one  part  in  500  of  perchloride  applied  to  material  con- 
taining the  poison  of  cholera  or  typhoid  fever,  you  must  make 
certain  that  the  solution  you  add  is  in  such  quantity  and  of 
such  strength  as  to  give  you  the  proportion  you  require.  In 
other  words  the  disinfecting  quantity  must  be  in  proportion  to 
the  bulk  of  the  material  to  be  dealt  with,  or  you  would  find  it  so 
diluted  as  to  become  practically  useless.  I  may  here  mention  a 
useful  thing  to  remember,  viz.,  that  one  grain  of  the  disin- 
fecting medium  in  2  ozs.  of  water,  equals  a  strength  of  one 
part  in  a  thousand.  This  solution  of  one  part  in  a  thousand 
of  mercury  perchloride  could  be  used  for  many  purposes;  as 
for  example,  in  the  washing  of  a  smooth  surface  which  needed 
disinfection. 

Carbolic  acid  is  another  very  valuable  disinfectant  ver}' 
generally  used.  This  disinfectant  again  must  be  used  in 
sufficient  strength  and  for  a  sufficient  length  of  time.  In  the 
catalogue  it  is  laid  down  that  it  requires  that  as  much  as  one 
part  in  twenty  to  the  material  to  be  disinfected  should  be 
exposed  for  twenty-four  hours.  Pennanganate  of  i)otash  is 
another  disinfectant  to  which  we  have  been  accustomed  for 
many  years.  This  also  requires  to  be  used  in  the  proportion  of 
one  in  twenty  with  an  exposure  of  twenty-four  hours.     Thus 


EDWABD  SEATON.  463 

if  you  only  consider  what  this  one  part  in  twenty  signifies  you 
will  understand  that  many  of  the  uses  of  carbolic  acid  and 
permanganate  of  potash  as  disinfectants  come  within  the  cate- 
gory of  what  a  very  famous  medical  writer  has  termed  "  vague 
or  futile  chemical  libations."  In  fact,  much  of  the  so-called 
disinfection  partakes  of  this  character,  as  you  may  see  any  dav 
by  the  spriuKling  of  the  roads  with  powders  and  liquids  which 
is  so  common  and  which  can  be  of  no  practical  use  whatever. 

The  use  of  sulphur  as  a  disinfectant  is  well  known.  There 
is,  however,  one  point  I  would  desire  to  emphasize.  The 
fumes  of  burning  sulphur  are,  as  you  know,  sulphur  dioxide 
(S  Og).  In  the  presence  of  moisture  (HoO),  they  become  the 
active  disinfectant  ^^sulphurous  add^^  which  is  not  only  the  more 
familiar  but  the  more  accurate  term  for  the  disinfecting 
agent.*  You  will  bear  in  mind,  therefore,  the  necessity  for 
taking  care  that  the  air  of  the  "sealed  room"  about  to  be 
fumigated  is  well  ^^  steamed,"  t.«.,  saturated  with  moisture,  su 
that  the  walls  or  wall-papers  become  damp,  while  the  sulphur  is 
burning.  Attention  to  this  detail  is  essential  for  the  purposes 
of  efficient  disinfection. 

I  would  remind  you  of  the  importance  of  quantity  or  strength 
of  a  disinfectant  and  of  time  exposure.  In  the  case  of  sulphur 
the  quantity  usually  prescribed  for  disinfecting  a  room,  is  not 
less  than  1  lb.  for  every  1,000  cubic  feet  of  room  space. 
In  the  case  of  chlorine  it  would  seem,  according  to  German 
experiments,  that  as  much  as  15  lbs.  of  chloride  of  lime  and  22 
lbs.  of  hydrochloric  acid  are  required  for  every  1,000  cubic  feet. 

Whether  sulphurous  acid  or  chlorine  be  used  the  time  during 
which  the  "as  far  as  possible  air-tight  room"  should  be  exposed 
to,  or  acted  on,  by  the  fumes,  should  not  be  less  than  eight 
hours. 

In  conclusion  I  will  only  again  urge  upon  you  the  necessity 
of  taking  every  precaution  to  secure  immunity  from  contagion 
on  every  possible  occasion.  In  small-pox,  as  I  have  pointed  out, 
immunity  might  be  secured  by  vaccination  and  re-vaccination. 
With  this  knowledge  those  who  visited  small-pox  cases  without 
adopting  the  obvious  precautions  would  have  no  one  to  blame 
for  possible  and  contingent  results  but  themselves  and  their 
own  carelessness.  I  am  of  course  deeply  interested  in  the 
antitoxin  treatment  for  diphtheria,  as  a  means  of  prevention  as 
well  as  cure,  but  this  is  a  subject  which  may  well  be  held  in 
reserve  as  the  topic,  perhaps  of  a  future  lecture. 


*  See  "DifliafctioD  and  Disinfectantd,'*  by  S.  Rideal,  D.ScLond.    C.  Griffin 
&  Co. 
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I  purpose  this  evening  giving  you  a  few  particulars  as  to  the 
scavenging  of  streets  and  open  spaces,  as  although  the  question 
of  House  Refuse  is  mainly  referred  to  in  the  syllabus,  no  lecture 
upon  scavenging  can  be  considered  complete  without  some 
reference  to  the  cleansin£^  of  our  streets. 

The  word  "Scavenger  is,  according  to  Dr.  Johnson,  derived 
from  an  old  Saxon  word  signifying  "to  shave,"  or  "sweep,"  and 
means  a  "petty  magistrate  whose  province  it  is  to  keep  the 
streets  clean,'*  or  more  commonly  "the  labourer  employed  in 
removing  filth."  It  would  thus  appear  that  the  word 
"Scavenging**  in  its  strictest  sense  more  properly  applies  to 
street  cleansing,  without  reference  to  dustbins;  but  this  can 
readily  be  understood,  for  in  very  early  times  dust  receptacles 
were  almost  unknown,  the  street  or  public  thoroughfare  being 
the  place  into  which  all  refuse  was  thrown.  I  purpose  dividing 
my  remarks  into  two  heads:  1.  Street  Refuse,  2.  House  Refuse, 
the  latter  embracing  Trade  Refuse. 

Street  Refuse. 

Street  refuse  is  defined  in  the  Public  Health,  London  (1891) 
Act,  as,  "dust,  dirt,  rubbish,  mud,  road  scrapings,  ice,  snow, 
and  filth.** 

1.  Street  Cleansing — The  method  of  paving  streets  is  a  very 
important  factor  as  to  the  efficient  cleansing  thereof,  the  harder 
and  more  impervious  the  material  the  better. 

Town  Streets  are  now  paved  with  either : 

I.  Asphalte. 

II.  Granite. 

III.  Wood,  or 

IV.  Macadam. 

Asphalte. — I  have  giveu  these  in  the  order  of  merit,  asphalte 
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undoabtedly  being  the  best  for  cleansing  purposes ;  this  class  of 
pavement  is  however  liable  in  certain  conditions  of  the  weathe? 
to  become  greasj  and  slippery ;  it  should  on  this  account  never 
be  adopted  on  a  steeper  gradient  than  say  1  in  60. 

Granite. — Granite  pavements  are  very  generally  being  sup- 
planted with  wood  on  account  of  the  noise  caused  by  the  traffic 
thereon;  they  are,  however,  if  properly  laid  and  maintained 
well  adapted  for  efficient  scavenging. 

Wood. — ^Wood  pavements  have  been  the  subject  of  serious 
complaints  on  account  of  their  absorption,  and  there  is  no  doubt 
the  opponents  of  this  class  of  pavement  have  a  strong  case 
against  wood  when  it  is  allowed  to  remain  in  a  bad  state  of 
repair  and  consequently  cannot  be  properly  scavenged.  The 
system  of  lapng  the  blocks  close  together  ensures  a  more  even 
surface,  consequently  one  better  adapted  for  cleansing. 

The  hard  woods  now  being  introduced  into  this  country 
afford  a  very  good  example  of  a  pavement  upon  which  a  fairly 
good  foothold  for  horses  can  always  be  secured,  and  when  the 
blocks  are  evenly  and  truly  cut,  and  laid  close  joined,  a  practi- 
cally impervious  pavement  is  obtained  without  the  risk  to 
horses  that  is  so  prejudicial  to  the  use  of  asphalte. 

The  softer  kinds  of  wood  should  always  be  thoroughly  creo- 
soted  before  being  laid,  as  the  creosote  renders  them  less  liable 
to  take  up  moisture,  and  consequently  impurities  that  are  pre- 
judicial to  health. 

Macadam. — Macadam  in  "built-up"  areas  is  now  being 
almost  universally  abolished,  on  account  of  the  difficulty  m 
keeping  it  free  from  dust  in  dry  weather,  the  expense  of 
maintenance,  and  difficulties  in  scavenging.  In  country  and 
suburban  districts  however,  it  is  still,  and  will  no  doubt  for  many 
years  to  come,  be  the  favourite  material  for  carriage-ways  on 
account  of  its  small  initial  cost. 

All  cab  ranks  should  be  paved  with  asphalte  or  other  equally 
impervious  material  and  prSperly  drainel 

Great  care  should  be  taken  in  seeing  that  pavements  are  well 
maintained;  a  good  roadway  is,  as  before  stated,  essential  to 
successful  scavenging,  and  it  is  impossible  to  have  clean  streets 
in  wet  weather  if  the  surfaces  are  very  much  worn  or  out  of 
repair. 

The  system  of  laying  gas,  water,  and  other  pipes  under  the 
streets  in  any  direction  and  position  the  Company  owning  such 
pipes  may  choose  to  determine,  cannot  be  too  strongly  condemned, 
as  in  case  of  repair  the  street  surface  is  in  nine  cases  out  of  ten 
permanently  injured,  and  the  scavenger's  work  greatly  increased. 
All  pipes  should  be  laid  in  properly  constructed  subways,  a  sys- 
tem now  being  adopted  by  the  Liondon  County  Council  in  their 
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new  streets,  and  in  vogue  for  some  time  past  both  in  London 
and  several  provincial  towns.  I  know  of  one  town  in  which  the 
surface  of  a  granite  paved  street  provided  with  a  subway  had 
not  been  disturbed  for  twenty-five  years ;  w^hat  a  boon  it  would 
be  if  we  could  say  the  same  of  our  London  streets  I 

Courts. — The  surfaces  of  all  courts  and  alleys  should  be  paved 
with  asphalte  and  regulai'ly  washed.  Many  of  the  courts  in  our 
large  towns  are  paved  with  old  flags  witn  rough  and  uneven 
joints,  in  which  all  manner  of  filth  is  liable  to  accumulate,  and 
render  the  atmosphere  around  the  poorer  dwellings  extremely 
unhealthy. 

Gulleya. — Street  gulleys  should  be  placed  at  regular  intervals 
and  where  necessary,  and  should  in  all  cases  be  properly  trapped 
and  with  the  exception  of  the  outlet  made  perfectly  water- 
tight.    They  should  be  regularly  emptied  at  stated  times. 

The  old  form  of  guUey  in  London  consists  of  simply  a  straight 
brick  shoot  into  the  sewer,  which  forms  a  ventilator  for  sewer 
gas  delivering  directly  on  to  the  footpath,  poisoning  the  air  for 
passers  by ;  this  shoot  in  itself  is  also  nothing  more  nor  less  than 
a  generating  *'  trunk "  for  foul  gases,  owing  to  the  filth  that 
necessarily  accumulates  on  the  brickwork  between  the  guUey 
grating  and  the  sewer. 

A  form  of  gulley  very  much  adopted  in  London  consists  of 
two  chambers,  one  of  which  acts  as  a  catch  pit  for  sludge,  and 
is  capable  of  holding  about  a  cubic  yard  of  detritus ;  this  gulley 
or  catch  pit  is  very  liable  to  be  neglected  and  only  cleaned  out 
when  the  gulley  is  blocked,  thus  allowing  the  accumulated 
detritus  to  remain  for  weeks  or  months  giving  off  harmful 
gases. 

A  good  form  of  gulley  is  the  stoneware  trapped  "  coffee  pot " 
gulley,  which  is  easily  cleaned  out  and  does  not  allow  of  mud 
entering  the  sewers.  An  improved  gulley  known  as  the  Crosta 
gulley  has,  however,  recently  been  introduced  in  which  a  double 
trap  is  provided.  This  gulley  is  now  being  largely  adopted  in 
London  and  other  towns,  several  having  recently  been  fixed  in 
the  Strand,  and  it  is  there  proved  that  nothing  deleterious  to  the 
sewers  can  pass  through  the  gulley. 

Methods  of  Cleansing. — A  well  considered,  carefully  arranged 
system  of  scavenging  is  essential  in  order  to  ensure  success;  the 
district  to  be  cleansed  must  be  subdivided  into  workable  areas, 
each  having  its  gangs  of  men  under  the  supervision  of  an 
inspector ;  the  mam  streets  of  the  parish  must  be  cleansed  first, 
and  so  on  until  the  whole  of  the  district  is  completed,  and  the 
system  must  be  rigidly  carried  out  as  a  matter  oi  routine  work, 
day  by  day,  independently  of  the  weather;  if  the  weather  be 
fine  for  several  days   and  the  streets  do  not  want  so  much 
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attention  as  in  wet  weather,  no  excuse  should  thereby  be  made 
for  neglecting  any  portion  of  the  work,  or  it  will  be  iFound  that 
the  men  become  disorganized  and  the  district  will  suffer. 
Method^  method^  methodj  should  be  the  watchword  of  every 
superintendent  of  scavengers.  I  do  not  hesitate  to  say  that 
those  districts  (of  London)  that  have  a  regular  routine  system, 
which  must  not  be  departed  from  under  any  excuse^  are  the 
cleanest  and  best  kept. 

Various  systems  oi  street  scavenging  are  employed  in  different 
towns,  but  the  principle  does  not  vary  in  any  considerable 
eictent. 

In  large  towns  the  horse  brooms  generally  commence  work 
about  midnight,  when  the  streets  are  tree  from  traffic;  the  men 
employed  as  hand  sweepers  commencing  shortly  after,  who 
sweep  into  heaps  the  ridges  on  each  side  of  the  road  that  have 
been  left  by  the  machines,  the  carts  or  vans  then  follow  at 
about  6  o'clock  to  pick  up  and  take  away  the  heaps. 

Street  ^^  Orderlies.*' — The  ** orderly"  system  is  generally 
employed  for  day  work,  and  consists  in  providing  lads  or  men  at 
regular  intervals  in  all  the  main  thoroughfares  and  secondary 
streets. 

Cast  iron  bins  are  sometimes  placed  upon  the  footways  as 
receptacles  for  the  sweepings  of  the  **  orderlies,"  and  emptied 
periodically  during  the  day  by  the  scavengers'  carts  on  their 
rounds. 

These  cast  iron  bins  are  often  objected  to  by  passers  by,  they 
are  also  liable  to  be  used  by  adjoining  occupiers  as  receptacles 
for  their  refuse.  A  better  system  is  to  provide  the  orderly 
men  with  specially  made  hand  trucks  to  serve  the  same  purpose 
as  the  bins:  these  trucks  also  assist  in  keeping  the  sweepers 
at  work,  as  they  cannot  very  well  be  left  unattended  on  the 
roadway;  they  can  readily  be  emptied  into  the  vans  as  they 
pass. 

Washing. — Washing  the  surfaces  of  paved  roadways  is  now 
being  adopted  by  several  London  parishes,  and  it  is  attended 
with  great  success. 

A  gang  of  men  for  the  purpose  consists  of, — one  turncock, 
one  nozzle-man,  and  three  or  four  sweepers. 

The  "nozzle-man'*  as  his  name  implies  attends  to  the  hose 
and  directs  the  water  upon  the  roadways,  the  sweepers  with 
squeegees  following. 

This  fonn  of  scavenging  is  admirably  adapted  for  cleansing 
all  wood,  granite,  and  asphalte  pavements,  and  is  the  most 
sanitary  method  yet  practiced.  The  main  objection  to  the 
system  is  raised  by  the  Authority  who  control  the  main  sewers, 
and  who  naturally  object  to  ballast  being  washed   into   the 
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sewers  through  the  eulleys.  Only  a  very  small  quantity  of 
ballast  for  a  foothold  is  however  required,  as  the  washing 
itself  so  thoroughly  scours  the  pavements  as  to  free  them  from 
all  mud,  which  is  the  primarj'  cause  of  slipperiness  for  the 
horses. 

Moreover,  if,  as  I  always  maintain,  the  County  Council 
Authorities  were  to  provide  proper  trapped  gulleys,  such  as 
would  not  admit  of  any  gravel  or  deleterious  matter  entering 
the  sewers,  and  insist  upon  all  Local  Authorities  doing  the 
same,  the  cause  of  their  grievance  would  be  removed.  The 
gravel,  &c.,  of  course,  is  very  detrimental  to  the  valves  of  tlie 
machinery  at  the  several  sewage  pumping  stations. 

It  must  be  distinctly  borne  in  mind  that  I  in  no  way  en- 
courage ballast  and  heavy  articles  being  allowed  to  enter  the 
sewers,  but  I  do  say  this,  that  if  gulleys  are  properly  constructed 
it  is  impossible  for  ballast  to  pass  into  the  sewers  by  fair  means. 

Washing  the  streets  also  serves  to  flush  the  sewers  and  keep 
them  free  from  sludge  and  other  deposits. 

In  the  City  of  London,  the  late  Colonel  Haywood  ascertained 
the  cost  of  washing  to  be  about  8Jd.  per  yard.  However, 
should  the  cost  of  efficiently  cleaning  our  streets  be  a  little  in 
excess  of  carelessly  doing  the  work  it  should  not  be  objected  to 
as  the  advantages  to  public  health  cannot  be  over-estimat«d. 

IHsposaL — In  London  the  road  sweepings  are  chiefly  barged 
away  and  utilized  in  tilling  up  waste  land.  In  Manchester  and 
many  northern  towns,  a  portion  of  the  sweepings  are  sold  as 
manure,  or,  as  in  the  case  of  Liverpool,  sent  out  to  sea. 

In  the  parish  of  Islington,  the  street  refuse  is  washed  in  a 
mill,  similar  to  an  ordinary  brickfield  mill,  about  20  feet  in 
diameter,  worked  by  a  12-h.p.  engine.  The  washing  costs  about 
8d.  per  load,  the  resultant  (being  mostly  sand)  is  used  for  street 
paving  and  other  purposes,  the  larger  material  being  loaded 
into  railway  trucks  with  the  other  refuse. 

Paris  Streets, — The  streets  of  Paris  are  mostly  cleansed  by 
washing — the  larger  and  most  frequented  every  day — the  less 
important  ones  every  other  day,  and  the  remainder  twice  a 
week.  Washing  by  a  hose  attached  to  the  street  hydrants  is 
adopted  in  the  main  streets  and  boulevards,  the  other  streets 
being  washed  by  water  carts. 

Stiow  Removal. — A  lecture  upon  scavenging  would  be  incom- 
plete without  some  reference  to  the  vexed  question  of  snow 
removal,  about  which  so  much  complaint  is  made. 

If  those  who  so  readily  rush  into  print  and  find  fault  with 
Local  Authorities  for  not  removing  the  snow  as  it  falls 
were  to  remember  that  for  every  inch  of  snoWy  about  seven  tons 
weiyht  to  every  1^200  super  yards^  has  to  be  removed ;  they  would, 
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I  do  not  hesitate  to  say,  change  their  abuse  into  praise,  for 
those  who  have  to  deal  with  such  an  enormous  task. 

There  exist  practically  two  systems  for  the  removal  of  snow, 
viz.: — 

I.     By  sweeping  and  carting  away. 
II.     By   sprinkling  salt   and    washing  the   resultant 
liquid  off  the  roads. 

Clean  snow  can  be  tipped  into  the  river  or  sewers:  it  is, 
however,  seldom  that  the  latter  course  is  adopted,  as  only 
the  main  sewers  have  sufficient  volume  and  velocity  to  take 
away  the  snow  as  quickly  as  it  is  deposited  in  the  manholes. 

The  use  of  salt  is  often  a  necessary  evil,  and  should  only 
be  resorted  to  when  circumstances  render  it  almost  impossible 
to  deal  with  snow  by  carting.  Salt,  when  mixed  with  snow 
produces  a  freezing  mixture,  generating  a  peculiar  chilliness 
dangerous  to  health,  so  that  the  use  of  salt  should  be  confined 
to  night  work,  if  possible,  and  the  resultant  immediately  washed 
away. 

Now  that  the  footways  within  the  Metropolitan  area  have  to 
be  cleansed  by  the  Local  Authorities,  additional  work  has  been 
necessitated,  and  increased  responsibility  devolves  upon  the 
officials,  for  if  the  snow  be  not  removed  from  the  footways 
immediately^  it  becomes  trampled  upon  the  pavement,  and  has 
then  to  be  carefully  scraped  off  at  great  expense  in  labour. 
Under  the  old  system  householders  were  responsible  for  cleans- 
ing the  footway  opposite  their  own  premises. 

When  sweeping  is  resorted  to,  the  men  should  be  turned  out 
immediately  upon  the  cessation  of  the  snowfall  and  commence 
clearing  the  footpaths  by  pushing  the  snow  therefrom  into 
the  roadway,  taking  care  to  leave  the  channels  perfectly  free  to 
allow,  in  case  of  a  thaw,  the  water  to  run  freely  away.  The 
men  in  the  roadway  should  follow  by  clearing  the  road  right 
and  left,  thus  leaving  a  ridge  of  snow  each  side  through  which 
passages  should  be  made  at  regular  intervals  in  order  to  allow 
water  to  pass  to  the  channels  in  case  of  thaw,  carts  can  then 
follow  to  pick  up  the  accumulated  snow.  Everything  in  con- 
nection with  a  fall  of  snow  requires  a  perfect  system  in  manage- 
ment with  all  in  readiness  for  use  at  a  moment's  notice. 

The  following  particulars  of  the  snowfall  in  1881  which 
reached  a  depth  of  six  to  seven  inches  will  be  of  interest  as 
showing  what  an  enormous  amount  of  work  is  entailed  in  the 
removal  of  snow. 

The  figures  are  from  the  statistics  by  the  late  Engineer  to 
the  City  Corporation. 

The  removal  of  this  fall  of  snow  from  the  City  necessitated 
the  employment  of  1287  hands  and  288  horses  and  carts<^  the 
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number  varying  slightly  day  by  day.  The  work  of  clearance 
continued  day  and  night  by  relays  of  men  and  horses  and  con- 
tinued for  a  whole  week,  during  which  time  no  less  than  70,445 
cubic  yards  of  snow  were  removed,  estimated  to  represent  a 
quarter  of  a  million  cubic  yards  measured  as  it  lay  after  the  fall. 
The  additional  cost  of  this  work  over  and  above  wages  of 
regular  staff  was  £4,2*54. 

Street  Watering, — Street  watering  is  a  necessity  in  the 
summer  months  as  a  means  of  keepmg  down  the  dust  which 
accumulates  in  greater  or  less  degree  upon  all  classes  of  pave- 
ment. Were  it  not  for  a  system  of  street  watering  the 
atmosphere  in  large  towns  would  be  almost  unbearable  in  dry 
weather ;  watering  the  streets  besides  keeping  down  the  dust 
renders  the  atmosphere  cool  and  refreshing  and  also  assists  in 
maintaining  a  good  pavement. 

A  judicious  arrangement  of  standposts  for  filling  the  vans  is 
necessary  in  order  to  avoid  too  much  time  being  wasted  in 
going  to  and  from  the  work. 

Vans  will  do  their  work  far  more  economically  than  carts,  as 
the  carts  waste  more  time  in  travelling  to  and  from  the 
standpost.  It  has  been  found  from  expenment  that  a  van  will 
spread  a  width  of  20  feet  as  against  14  for  a  cart.  The  van  in 
emptying  travelling  almost  double  the  distance  done  by  the 
cart,  a  total  saving  of  from  26  to  30  per  cent,  is  effected 
thereby,  although  carts  are  better  adapted  for  watering  steep 
gradients. 

About  one-fifth  of  a  gallon  is  used  per  super  yard  with  the 
ordinary  water-cart  spreader. 

In  very  hot  weather  disinfectants  are  sometimes  mixed  with 
the  water ;  in  my  own  district  a  mixture  of  manganate  of  soda, 
sulphuric  acid  and  water  is  used  in  the  following  proportions : 
manganate  of  soda  1  lb;  sulphuric  acid  ^  pint;  water  1  gallon, 
to  100  gallons  of  water  in  the  van.  It  is  found  to  give  a  reeling 
of  greater  freshness  to  the  atmosphere. 

If  the  streets  are  properly  scavenged  in  the  night  or  early 
morning  it  is  sufficient  to  water  the  sides  of  the  carriage-ways 
only,  especially  is  such  the  case  on  asphalte  roads  as  the 
watering  tends  to  make  the  surface  slippery.  The  wet  channels 
also  readily  catch  any  particles  of  dust  blown  along  from  the 
centre  of  the  road. 

In  many  seaside  towns  salt  water  is  used  for  street  watering 
purposes,  which  is  in  itself  far  more  effective  than  fresh  water, 
as  lasting  for  a  much  longer  time,  one  load  of  sea  water  being 
equal  to  three  loads  of  fresh.  Some  objection  has  been  raised 
on  account  of  sea  water  being  detrimental  to  the  road  surfaces, 
but  I  have  not  heard  of  such  objections  being  founded  on  facts, 
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and  myself  think  they  are  groundless.  Tlie  fact  of  sea  water 
lasting  three  times  as  long  as  fresh  water  is  a  strong  argument 
in  its  favour. 

PART  11. 
HousB  Refuse  and  Tbade  Refuse. 

Definition, — House  refuse  is  defined  as  *'  ashes,  cinders, 
breeze,  rubbish,  nifrhtsoil,  and  filth." 

Under  the  provisions  of  the  Public  Health  Acts,  Sanitary 
Authorities  are  legally  compelled  "to  (themselves)  undertake 
**  (or  contract  for)  the  removal  of  house  refuse,  and  the 
"  cleansing  of  closets,  privies,  ashpits  and  cesspools  " — very  full 
power  bemg  given  them  for  providing  for  the  proper  and 
efficient  collection  and  removal  of  such  refuse. 

The  Sanitary  Authorities,  however,  are  not  allowed  to  neglect 
their  duties,  as  by  Section  30  of  the  Public  Health  (London) 
Act,  1891,  it  is  provided  that  "  where  the  house  refuse  is  not 
"  removed  from  any  premises  ....  and  the  occupier  of 
**  the  premises  serves  on  the  authority  a  written  notice  requiring 
**the  removal  of  such  refuse  ....  within  forty-eight 
"  hours  after  service,  and  the  authority  fail  without  reasonable 
"  cause  to  comply  therewith,  they  shall  be  liable  to  a  fine  not 
"  exceeding  twenty  pounds." 

You  will  thus  see  how  important  it  is  to  have  as  perfect  a 
system  as  possible  for  a  periodical  and  regular  collection  of  all 
lands  of  refuse. 

The  quantity  of  house  refuse  in  London  is  approximately 
1,250,000  tons  per  annum,  or  about  4  cwt.  per  head. 

These  figures  are  from  statistics  collected  by  the  London 
County  Council  for  the  purpose  of  preparing  a  report  upon 
"  Dust  Destruction  " — statistics,  however,  should  be  accepted 
with  caution,  as  I  find  in  analysing  the  above,  the  amount 

E\v  head  varies  from  1*7  cwt.  in  Bermondsey  to  14*  cwt.  in  St. 
uke's.  From  my  own  experience  and  past  statistics,  I  am  of 
opinion  that  4  cwt.  per  head  is  a  fair  average  for  London,  but 
in  estimating  generally  throughout  the  Country,  from  7  cwt.  to 
10  cwt.  per  bead  should  be  allowed  for.  Everything  tends  to 
prove  what  a  variable  quantity  house  refuse  is,  and  due  con- 
sideration should  be  given  to  the  class  of  house  and  number 
and  nature  of  business  establishments  in  the  district. 

House  Refuse — Dust  Bins. 
Dust  Bins, — Ever}'thing  in  the  shape  of  a  ytred  receptacle  for 
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dust  and  house  refuse  should  be  abolished,  and  unless  under 
very  special  circumstances,  fixed  or  built-up  places  should 
never  be  allowed  in  a  town.  Dust  "  shoots  "  should  also  never 
be  countenanced  in  a  building. 

Model. — Portable  galvanized  iron  bins  provided  with  a  cover, 
should  be  insisted  on  in  every  case,  the  size  being  about  15  in. 
diameter  by  18  in.  deep;  should  the  quantity  of  refuse  from 
any  given  place  demand  it,  duplicate  receptacles  should  be  pro- 
vided. In  order  to  prevent  them  being  used  for  liquids, 
perforations  should  be  made  in  each  side  near  the  bottom ;  a 

f;ood  plan  is  to  write  the  initials  of  the  owner  by  these  per- 
orations. 

L.C.C.  By-laws. — The  London  County  Council's  by-laws, 
approved  by  the  Local  Government  Board,  provide  for  **  one  or 
**  more  movable  receptacles  sufficient  to  contain  the  house  refuse 
"  for  a  period  not  exceeding  one  week  '* — and  further  specify 
that  the  receptacles  "  shall  be  of  metal  provided  with  a  cover, 
"  the  capacity  of  each  not  to  exceed  two  cubic  feet." 

These  by-laws  (under  Section  39  of  the  Public  Health  Act 
(London)  1891,  are  in  themselves  a  study  of  what  is  now  uni- 
versally acknowledged  to  be  the  best  sanitation  of  the  day. 
Exception  should,  however,  be  taken  to  the  clauses  relating  to 
"  privies "  and  "  cesspools^^^  as  these  receptacles  should  not  be 
even  conditionally  sanctioned  in  the  Meropolitan  area. 

Collection, — It  will  thus  be  seen  that  receptacles  for  house 
refuse  should  never  be  made  of  an  unwieldly  size,  and  always 
portable.  It  may  be  difficult  in  outlying  places,  but  in  thickly 
populated  districts  no  excuse  should  be  made  for  storing  refuse 
for  more  than  five  or  six  days  at  the  longest. 

A  daily  system  of  collection  should  be  adopted  universally, 
but  difficulties  continually  arise  from  the  fact  of  the  dust  bin 
being  in  an  inaccessible  place,  and  the  unwillingness  of  many 
householders  to  let  the  dustmen  enter  when  they  call.  Per- 
fection in  dust  collection  is  like  everything  else,  easier  to 
arrange  than  to  carry  out.  The  system  of  placing  dust 
receptacles  on  the  street  curb  is  a  good  one ;  here  again  the 
desirability  of  having  a  proper  covered  bin  is  patent  to  anyone. 

In  suburban  districts  the  system  of  placing  a  letter  D.  in 
the  window  is  to  be  encouraged,  as  saving  time  where  long 
rounds  have  to  be  made. 

Four-wheeled  vans  having  a  capacity  of  from  two  to  four 
cubic  yards,  are  the  most  common  form  of  carriage  for  remov- 
ing refuse  and  answer  the  purpose  very  well,  they  should, 
however,  be  fitted  with  proper  covers,  otherwise  they  become  a 
nuisance  in  transit,  owing  to  loose  paper,  &c.,  being  littered 
on  the  streets,  as  unfortunately  is  often  the  case. 
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Excreta—  Storage. 

Receptacles, — The  earliest  form  of  receptacle  for  excreta  con- 
sisted of  the  old-fashioned  privy,  the  receiver  of  which  was 
simplj  a  hole  or  vault  in  the  ground  lined  with  brickwork  and 
made  sufSciently  large  to  reqmre  emptying  only  at  intervals  of 
six  months  or  more. 

Cesspits  and  Cesspools  were  the  receptacles  for  slop  and  waste 
waters,  also  for  tne  drainage  of  w.c.'s,  generally  built  in 
brickwork,  arched  over  and  provided  with  a  cover  of  stone  or 
wood;  provision  was  usually  made  for  an  overflow  therefrom 
into  the  nearest  water  course,  consequently  the  cleansing  of 
such  places  was  done  at  long  intervals  of  time. 

It  will  thus  be  seen  that  the  principal  object  in  olden  times 
was  to  make  all  receptacles  for  refuse,  as  large  as  possible, 
and  so  arranged  as  to  necessitate  cleaning  at  the  longest  possible 
intervals. 

As  you  well  know  modern  sanitation  is  arranged  on  a  basis 
exactly  opposite  to  this,  and  we  now  provide  for  the  removal  of 
all  kinds  of  refuse  as  frequently  as  possible. 

The  next  step  was  the  introduction  of  a  combined  form  of 
privy  and  ashpit,  in  which  the  closet  seat  was  placed  partly  over 
a  vault  of  brickwork,  into  which  the  ashes  and  other  house 
refuse  were  thrown,  the  idea  being  that  the  ashes  and  night-soil 
in  combination  would  reduce  the  emanations  from  the  latter  to 
a  minimum. 

This  system  is  now  in  use  in  many  country  districts,  but  like 
its  predecessors  is  not  to  be  recommended,  although  a  decided 
advance  on  the  old  privy. 

Pail  Closets  followed,  and  their  introduction  has  been  very 
successful  in  the  smaller  and  scattered  districts. 

The  size  of  one  of  these  closets  should  be  about  5  ft.  by  3  ft. 
built  in  brickwork,  having  a  hinged  seat  and  riser;  the  pail 
should  measure  about  18  mches  across  by  15  inches  deep  (half 
a  disused  paraffin  cask  makes  a  very  good  pail). 

One  pail  is  sufficient  for  a  small  house,  the  ashes  and  dry 
refuse  going  into  it,  and  emptied  by  the  local  scavengers  once  a 
week,  or  more  frequently  if  desired.  To  facilitate  the  collection 
of  the  pails,  the  seat  front  or  riser  is  made  moveable,  so  that  the 
pail  may  be  withdrawn,  or  if  practicable  a  door  is  constructed 
m  the  back  wall  of  the  building  through  which  the  pail  can  be 
taken.  Clean  pails  are  exchanged  for  the  full  ones,  the  full 
pails  being  removed  in  special  vans  to  the  denot  for  transporting 
their  contents  to  the  country  as  manure.  The  pails  after  being 
emptied  at  the  depot,  should  be  thoroughly  cleansed,  disin- 
fected, and  stored  for  re-usage. 
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Excreta. — The  collection  and  disposal  of  human  excreta  is 
generally  classed  under  two  heads : 
(I.)     The  water-carriage  system. 

(11.)     The  conservancy  system. 

The  water-carriage  system  does  not  come  within  the  scope  of 
this  lecture,  and  nas  no  doubt  been  dealt  with  by  other 
lecturers  on  "  Sewage  Disposal  "  and  "  House  Drainage.** 

It  is  only  necessary  for  me  to  refer  as  a  matter  of  history  to 
one  fact  in  connection  with  the  early  method  of  constructing 
w.c.'s  and  the  drainage  therefrom,  in  order  to  shew  how  reluc- 
tantly the  old-fashioned  cesspool  was  given  up. 

It  was  thought  very  unwise  to  allow  the  contents  of  w.c's  to 
enter  the  sewers  direct,  consequently  a  cesspool  was  invariably 
constructed  or  an  old  one  retained  to  act  as  a  sort  of  settling 
tank  for  the  solids,  an  overflow  therefrom  being  connected  to 
the  sewer.  It  is  hardly  necessary  for  me  to  point  out  to  you 
the  objection  to  this  system,  it  was  neither  more  nor  less  than 
increasing  the  evils  of  the  old  cesspits,  as  before  they  were  (of 
necessity)  emptied  when  full,  but  where  an  overflow  to  the 
sewers  was  provided  no  visible  reason  existed  for  cleaning  them, 
consequently  they  were  never  attended  to,  and  were  in  scores 
of  cases  forgotten  altogether,  remaining  as  the  embodiment  of 
all  that  was  vile  and  unhealthy.  Some  of  these  abominations 
may  possibly  remain  to  the  present  day,  the  inmates  of  adjoin- 
ing houses  being  in  blissful  ignorance  of  their  existence. 

Only  within  the  last  twelve  months  one  of  them  was  discovered 
in  Buckingham  Street,  Strand ;  in  this  case  the  house  drains 
had  been  disconnected  so  that  no  direct  communication  existed, 
the  cesspit  was  directly  in  the  line  of  a  new  sewer  and  the 
stench  liberated  by  the  excavator  can  be  better  imagined  than 
described. 

Sewers  and  drains  are  of  course  essential  in  large  towns  for 
dealing  with  the  wastes  from  slop  sinks,  baths,  &c. 

Slop  Closets. — Several  ideas  have  been  conceived  for  utiliz- 
ing house  waste  water  for  the  purpose  of  flushing  closets,  the 
arrangement  being  known  as  the  "Slop  water  closet,"  which 
is  adapted  for  houses  of  the  poorer  classes,  there  being  no  fit- 
tings to  get  out  of  order  as  in  the  case  of  w.c.'s.  A  good 
form  of  ordinary  w.o.  is  however  preferable,  as  the  waste  slop 
water  tends  to  render  the  collecting  receptacles  offensive.  Slop 
water  closets  should  never  be  introduced  unless  there  be  a  fre- 
quent and  regular  supervision  on  the  part  of  the  sanitary  officer. 

Conservancy  System. — The  Conservancy  System  embraces 
the  removal  and  disposal  of  excreta  by  dry  metnods,  with  a  view 
to  its  being  manufactured  into  manure  or  otherwise  made  a 
source  of  profit* 
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This  system  is  better  adapted  for  rural  places,  than  for  the 
more  populous  districts,  owing  to  the  difficulty  and  inconvenience 
of  collection  and  removal  in  Targe  towns. 

It  is  also  found  unsuitable  for  towns  having  a  greater  popu- 
lation than  about  4O9OOO9  on  account  of  the  amount  of  refuse 
being  greater  than  the  demand  of  the  surrounding  agricultural 
land. 

On  this  account,  Nottingham,  Manchester,  Bradford,  and 
other  large  towns,  are  gradually  lessening  the  number  of 
their  pail  closets  in  favour  of  a  general  system  of  water  closets. 

At  the  same  time  the  pail  system  answers  very  well  for  small 
towns  and  villages,  as  efifectually  doing  away  with  the  old 
fashioned  midden,  and  providing  a  means  of  utilizing  in  a 
profitable  manner  all  solid  domestic  refuse. 

Rochdale  is  looked  upon  as  the  pioneer  town  for  the  pail 
svstem,  the  whole  being  well  organised  by  Mr.  Piatt,  the 
Borough  Engineer,  to  whom  I  am  indebted  for  the  following 
particulars. 

Pails  are  used  for  excreta  only,  the  contents  being  treated 
as  follows: — 

The  pails  are  on  removal  from  the  vans  emptied  into  tanks; 
the  excreta  in  the  tanks  being  mixed  with  sulphuric  acid  in  the 
proportion  of  24  lbs.  of  acid  to  the  ton  (to  fix  the  ammonia). 

It  is  then  run  into  revolving  cylinders,  about  6  feet 
diameter  through  which  all  the  smoke  and  hot  air  from  specially 
constructed  furnaces  passes.  The  revolutions  of  the  cylinders 
agitate  the  excreta,  thus  exposing  fresh  surfaces  to  the  hot  air. 

The  charge  of  a  cylinder  is  oj  tons,  which  in  12  hours  is 
reduced  to  nearly  5^  cwts.  of  a  material  very  like  hard  clay, 
which  is  dried  on  hot  plates.  The  manure,  when  dried  to  10 
or  12  per  cent,  of  moisture,  is  ground  in  a  pug  mill  and  sold  in 
sacks  at  about  £6  per  ton  as  a  valuable  manure. 

The  conclusions  to  be  arrived  at,  as  to  the  relative  merits  of 
the  water  carriage  system,  and  the  conservency  system  are, 
that  the  water  carriage  system  undoubtedly  ensures  greater 
health  and  cleanliness  where  people  are  congregated  as  in  large 
towns,  and  should  generally  be  adopted.  Should  the  exigencies 
of  any  particular  place  not  be  favourable  to  the  adoption  of 
water  carriage  the  pail  system  takes  second  place,  but  it  should 
be  borne  in  mind  that  the  greatest  care  must  be  taken  in  order 
to  ensure  all  slops  and  water  being  kept  out  of  the  pails,  as 
where  complaint  is  made  of  any  onensiveness  it  is  invariably 
due  to  the  presence  of  an  excess  of  moisture  in  the  pail. 

I  will  now  confine  my  remarks  to  one  of  the  vital  questions 
of  the  day,  viz.,  what  to  do  with  our  house  refuse  ? 
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Refuse  Disposal. 

The  system  of  carting  all  refuse  to  the  nearest  waste  ground 
or  filling  up  disused  brick  yards  in  the  neighbourhood  of  towns, 
should  be  condemned  as  being  directly  opposed  to  all  ideas  of 
modem  sanitation.  It  is  to  be  regretted,  however,  that  many 
towns  still  carry  on  this  rough  and  ready  way  of  getting  rid  of 
their  refuse. 

The  health  of  a  community  depends  chiefly  upon  the  purity 
of  its  air,  soil,  and  water  supply.  I  know  a  large  town  where 
the  summer  death-rate  from  infantile  diarrhoea  for  several 
successive  years  for  children  under  one  year  of  age  was  as  high 
as  209  per  1,000.  The  cause  could  not  be  satisfactorily 
explained,  so  a  Local  Government  Board  Inquiry  was  instituted 
extending  over  several  years. 

It  was  found  that  the  disease  was  most  virulent  in  June, 
July  and  August,  and  it  was  practically  proved  that  the  high 
infantile  death-rate  was  due  in  a  great  measure  to  the  enormous 
number  of  old  brickfields  surrounding  the  town  that  had,  from 
time  to  time,  been  filled  up  with  tovsTi's  refuse. 

The  Government  Inspector  in  his  report  stated  that,  "  from 
"  the  contained  organic  matter  of  particular  soils,  micro-organ- 
"  isms  are  generated  capable  of  manufacturing  in  the  soil  by 
"  chemical  changes  (through  certain  of  their  life  processes)  a 
'*  substance  which  is  a  virulent  chemical  poison,  which  poison  in 
**  the  human  body  is  the  material  cause  of  epidemic  diarrhoea." 

The  Medical  Officer  of  Health  reported  that,  "in  those 
districts  where  diarrhoea  most  prevails,  the  atmosphere  is  con- 
taminated with  enormous  numbers  of  microbes  and  their  germs. 
That  these  latter  are  in  all  probability  the  prime  factor  m  the 
causation  of  the  disease." 

I  mention  this  (although  I  do  not  suppose  you  require  much 
convincing),  to  prove  to  you  how  dangerous  is  the  system  of 
allowing  refuse  shoots  upon  areas  likely  to  be  built  upon. 

The  Annual  Keport  of  the  Local  Government  Board  for 
1891-92  containing  the  medical  officer's  reports  as  to  nuisances 
arising  from  shooting  refuse  on  waste  lands  contains  valuable 
information  in  relation  to  this  matter. 

Dust  Destructors, — Disposal  of  refuse  by  cremation  has  for 
some  considerable  time  occupied  the  attention  of  Sanitary 
Authorities,  and  the  system  of  erecting  refuse  destructors  is 
now  being  adopted  by  a  great  many  municipalities. 

A  destructor  consists  o(  a  group  of  furnaces  or  cells  each  about 
9  ft.  X  5  ft.  X  3  ft.  6  in.  in  height  to  the  soffit  of  the  fire-brick 
arch.  The  furnace  bars  have  an  inclination  of  about  1  in  3  from 
back  to  front,  behind  which,  and  at  the  same  inclination,  is  a 
fire-brick   hearth,  behind  the  hearth  a  wall  divides  the  flue 
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from  the  refuse  feeding  place,  the  cell-flue  going  downwards 
into  the  main  flue  and  the  feeding  place  sk>ping  up  to  the 
opening  for  Admission  of  refuse.  Over  some  of  the  furnaces  is 
placed  a  second  and  larger  opening  directly  over  the  hottest 
part  of  the  fire  for  admission  of  mattresses,  condemned  meat, 
&C.  The  furnace  doors  are  hung  on  hinges  to  open  outwards 
and  worked  with  balance  weights.  The  whole  structure  is  tied 
together  with  iron  rods  and  stays,  the  cells  being  usually 
arranged  in  pairs  and  built  back  to  back.  A  group  of  four  cells 
measures  about  14  ft.  x  24  ft.,  and  a  group  of  six,  21  ft.  x  24  ft. 
the  height  being  about  12  ft.  An  inclined  roadway  is  generally 
constructed  in  connection  with  the  cells  so  that  the  refuse  carts 
may  tip  directly  on  the  platform  close  to  the  feeding  doors. 

The  feed  openings  are  kept  filled  with  refuse  which  keeps 
sliding  forward  on  the  sloping  hearth,  and  is  partially  dried  by 
the  heat  given  out  by  the  nre  below  and  reverberated  by  the 
furnace  arch ;  a  hard  clinker  is  left,  which  is  raked  out  at  given 
intervals  through  the  furnace  doors. 

The  hot  gases  are  generally  utilized  by  being  carried  through 
a  multitubular  boiler  to  produce  steam  necessary  for  working 
any  machinery  in  connection  with  the  apparatus,  or  for  any 
other  purpose. 

A  cell,  having  a  fire-grate  area  of  25  squai'e  feet,  will  bum 
from  30  to  35  tons  of  refuse  per  week,  the  residue  in  clinker 
being  about  25  to  30  per  cent. 

iG.  Alfred  Fryer  was  one  of  the  first  to  patent  a  destructor 
dealing  with  large  quantities  of  refuse.  This  destructor  has 
been  working  in  many  of  our  large  towns  for  several  years, 
there  being  several  in  London  and  suburbs.  At  Leicester  a 
Fryer's  Destructor  has  been  erected  immediately  adjoining  a 
large  Board  School,  the  chimney  being  within  thirty  feet  of 
the  class-rooms,  and  the  tipping  platform  within  fifty  feet  of  a 
residential  street,  and  I  am  informed  no  complaint  has  been 
made  of  its  being  in  any  way  a  nuisance.  The  site  is  naturally 
a  good  one,  the  level  of  the  street  being  about  15  feet  above 
the  clinkering  level,  thus  saving  the  necessity  of  an  inclined 
roadway.  Complaints  have  been  recorded  in  some  places  as  to 
unbumt  paper,  dust,  and  other  articles  escaping  from  the 
top  of  the  shaft.  Mr.  Charles  Jones,  of  Ealing,  devised  to 
remedy  this,  a  "  fume  cremator  "  which  has  been  fixed  in  many 
of  Fryers  Destructors  between  the  furnaces  and  chimney 
shaft,  this  cremator  is  fed  by  fine  coke  breeze  from  above,  and 
has  been  successful  in  preventing  the  escape  of  unburnt  articles 
from  the  shaft — from  1,500  to  1,800  degrees  Fahr.  of  heat 
being  generally  maintained. 

HorafalCs  Destructor  erected  at  Oldham,  Leeds,  «.\vi  ^Vaft- 
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where,  has  the  flues  arranged  in  such  a  manner  that  the  outlets 
for  the  products  of  combustion  are  in  front  and  over  the 
hottest  part  of  the  fire,  so  that  all  the  fumes  given  ofif  by  the 
refuse  in  drying  have  to  pass  through  the  hottest  part  of  the 
furnace  before  they  can  escape  to  the  chimney,  and  are  thus 
"cremated"  within  the  furnace  itself,  no  extraneous  fuel  being 
required. 

^team  jets  for  forcing  the  draught  are  used  in  connection 
with  a  closed  ash-pit,  mamtaining  a  temperature  of  more  than 
1500°  F.  in  the  furnace.  The  steam  after  passing  through  the 
blast  pipe  enters  the  steam  boxes  placed  one  on  each  side  of  the 
furnace,  and  leaves  through  a  number  of  small  holes  placed 
under  the  grate  bars,  thus  producing  an  even  spray  of  blast, 
and  at  the  same  time,  by  the  continual  current  of  cool  air 
passing  through  the  boxes,  protecting  the  sides  of  the  furnace 
from  the  destructive  action  of  adhering  clinkers. 

The  patentee  claims  that  by  reason  of  the  forced  draught,  a 
tall  chimney  shaft  is  not  required. 

The  dust  carts  tip  directly  into  a  large  hopper  at  the  back  of 
each  furnace,  the  bottom  of  which  is  f ormea  of  movable  steps 
or  slides  which  automatically  carry  the  refuse  forward  into  the 
furnace.  The  grate  surface  is  formed  of  movable  bars  which 
are  worked  by  steam  in  the  same  way  as  the  movable  slides,  and 
which  break  up  the  clinker  and  move  it  forward  in  the  furnace 
on  to  a  wide  •*  dead  plate,"  from  which  it  is  raked  into  a  barrow. 

In  a  report  prepared  by  the  Engineer  and  Medical  Officer  to 
the  London  County  Council  this  destructor  was  thus  referred 
to  :  "  There  can  be  no  doubt  that  in  furnaces  of  this  type  the 
"  decomposition  of  organic  and  combustible  matter  is  so  perfect 
"  that  no  nuisance  is  likely  to  arise  from  its  use." 

Warner's  destructor,  patented  by  Mr.  Wm.  Warner  of  the 
firm  of  Goddard,  Massey  &  Warner,  of  Nottingham,  is  similar 
in  general  arrangement  to  Fryer's  Destructor,  the  main  dif- 
ference being  in  the  clinkering  doors,  outlets  from  cells  to  main 
flue,  and  the  mode  of  charging  the  furnaces.  Destructors  of 
this  pattern  have  been  erected  at  Homsey,  Bournemouth,  and 
Newcastle-on-Tyne. 

The  introduction  of  mechanical  furnace  bars  has  done  much 
to  assist  combustion  by  preventing  the  clinker  adhering  to  the 
bars;  the  amount  of  fine  ash  is,  however,  considerably  increased 
by  these  bars,  which  are  generally  arranged  to  work  in  a  rocking 
manner,  each  alternate  bar  being  fixed. 

In  urging  the  advantages  of  cremation,  the  general  reply  we 
receive  is  as  to  the  wholesale  waste  of  materials,  which  if  properly 
sorted  can  be  turned  into  articles  of  value.  My  answer  to  this 
objection  is,  that  the  heat  produced  in  a  destructor  is  more 
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valuable  if  properly  utilized  than  any  return  from  sortings  of 
refuse.  The  destructor  system  is,  in  my  opinion,  by  far  the 
most  economical,  sanitary,  and  scientific  way  of  getting  rid  of 
refuse,  and  the  time  will  come  when  all  towns  will  adopt  some 
form  of  destructor;  the  system  of  sorting  refuse  being  a 
disgrace  to  any  authority  adopting  it. 

u  destructors  are  carefully  arranged  and  properly  managed 
they  are  not  a  nuisance,  as  is  proved  by  those  at  Leicester, 
Elaling,  and  elsewhere. 

The  Medical  Officer  and  Engineer  to  the  London  County 
Council  in  the  report  referred  to,  mention  the  following  points 
as  demanding  special  attention  in  destructors:  1,  ^*  temperature 
"  obtained  should  be  sufficiently  high ;  2,  the  duration  of  exposure 
**to  a  high  temperature  should  be  sufficiently  long;  3,  all  the 
**  vapours  escaping  from  the  refuse  should  be  heated  to  a  suffi- 
**  cient  extent,  and  there  should  be  no  possibility  of  the  escape 
**  of  any  un-decomposed  vapours  into  the  chimney  shaft."  These 
points  tend  to  show  that  a  perfect  destructor  should  produce  a 
regular  and  powerful  heat,  biU  it  is  yet  an  unsolved  problem  how 
best  to  construct  a  furnace  that  shall  give  perfect  combustion^  and 
at  the  same  time  utilize  the  whole  of  the  heat  generated  for 
producing  steam.  It  is  found  that  steam  jets  are  tne  best  means 
for  obtaining  high  temperatures,  but  these  jets  in  themselves 
take  away  a  considerable  quantity  of  steam  that  might  be  used 
for  producing  power;  from  expenments  made  at  Oldham  with 
a  H!ursfall  Destructor  it  was  found  that  about  seven-sixteenths 
of  the  total  steam  available  was  used  in  the  steam  blast.  Again 
in  order  to  obtain  the  best  steam-producing  results,  the  boiler 
should  be  immediately  above  the  furnace,  but  this  would  impede 
combustion  by  interfering  with  the  arrangement  of  the  flues  by 
pi'esenting  a  large  cooling  surface  of  the  boiler  to  the  fire. 
Boilers  for  generating  steam  are  generally  placed  upon  the 
main  flue  between  the  cells  and  chimney  shaft 

One  of  Fryer's  destructors  has,  however,  been  very  recently 
constructed  at  Cambridge,  in  which  the  boilei's  have  been 
arranged  between  the  cells  in  close  proximity  to  the  fire.  The 
trial  results  have  been  very  successful,  and  there  is  every 
reason  to  believe  that  this  arrangement  is  the  most  satisfactory 
yet  introduced  for  the  generation  of  steam  from  refuse ;  we 
must,  however,  always  bear  in  mind  when  looking  for  results 
in  producing  steam,  that  a  destructor  is  primarily  for  the  pur- 
pose of  destroying  refuse  and  noxious  articles,  and  the 
production  of  steam  must  be  a  secondary  consideration. 

The  waste  heat  from  the  flaling  Destructor  is  utilised  for 
electric  light  production,  and  the  St.  Pancras  Vestry  have 
adopted  a  similar  process.     There  is  little  doubt  that  with  a 
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general  adoption  of  destructors  for  towns'  refuse,  the  whole 
machinery  connected  with  the  public  management  might  be 
worked  therefrom,  provided  the  refuse  were  supplemented  with 
small  quantities  of  coal  when  occasion  require. 

Trade  Refuse. 

Trade  Refuse  is  defined  as  ^'  the  refuse  of  any  trade,  manu- 
facture or  business,  or  of  any  building  material/'  and  is  a 
subject  upon  which  a  great  deal  of  contention  has  arisen ;  the 
best  thing  appears  to  be  for  each  district  to  form  its  own 
decision,  based  upon  local  circumstances,  as  to  whether  trade 
refuse  should  be  taken  by  the  local  authority  at  a  special  charge, 
or  whether  it  should  be  treated  as  house  refuse  and  removed 
free  of  charge. 

For  instance,  it  is  manifestly  unfair  in  a  suburban  district 
for  the  Authorities  to  take  away  garden  and  similar  large 
accumulations  of  refuse  without  making  some  extra  charge,  and 
in  a  built-up  neighbourhood  which  is  heavily  rated,  it  appears 
equally  unfair  to  charge,  say,  a  restaurant  proprietor,  for  remov- 
ing his  refuse  as  "  trade,"  when  similar  reiuse  from  an  hotel 
is  treated  as  house  refuse.  I  mention  these  as  instances  to 
show  how  difficult  it  is  to  treat  all  distiicts  alike. 

The  method  of  disposing  of  trade  refuse  is  generally  the 
same  as  already  referred  to  for  house  refuse. 

Manufacturers  Sewage, — It  has  been  the  custom  to  look  upon 
bleach,  dye,  and  other  similar  waste  waters,  sometimes  called 
*'  Manufacturers'  Sewage "  as  being  comparatively  harmless, 
and  they  have  conse(juently  been  allowed  to  foul  the  sti*eams 
and  rivers  generally  throughout  the  country  in  the  districts 
where  such  trades  occur. 

Little  has  up  to  the  present  time  been  done  to  prevent 
these  waste  waters  polluting  our  smaller  streams  and  rivers, 
and  it  is  high  time  for  something  to  be  done  to  compel  a 
discontinuance  of  the  practice.  Anyone  who  has  once  visited  a 
manufacturing  district,  cannot  but  be  grieved  by  such  whole- 
sale pollution  of  what  otherwise  would  be  beautifully  clear 
streams. 

The  remedy  for  this  should  be  a  compulsory  system,  whereby 
each  manufacturer  provides  settling  tanks  or  other  means  of 
purifying  the  waste  before  it  enters  the  stream ;  or  the  Sani- 
tary Authority  should  take  the  whole  into  a  separate  system  of 
sewers,  to  be  dealt  with  independently  of  the  ordinary  town 
sewage.  This  class  of  waste  has  practically  no  manurial  value, 
and  the  volume  is  generally  very  great,  in  fact  often  equal  to 
that  of  the  ordinary  town  sewage,  so  that  it  would  be  preju- 
dicial to  admit  it  on  any  farm  in  large  quantities,  moreover 
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the  chloride  of  lime  forming  a  powerful  precipitant  would, 
where  flat  gradients  exist,  have  a  tendency  to  block  the  main 


sewers. 


Conclusion. 


In  conclusion,  I  trust  I  have  drawn  your  attention  to  the 
importance  of  the  Refuse  Disposal  question,  which  is  a  very  large 
one,  and  one  in  which  great  strides  have  been  made,  yet  without 
perfection  having  been  attained ;  at  the  same  time,  each  town 
or  district  generally  has  facilities  or  a  peculiarity  of  its  own, 
due  to  natural  causes,  that  prevent  a  universal  system  being 
adopted. 
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BUEAL  WATEE  SUPPLY* 

This  is  a  very  useful  little  work,  compiled  from  articles  which 
appeared  in  "  The  Builder  "  during  the  latter  part  of  the  year  1894, 
revised  and  brought  up  to  date,  and  will  be  found  to  be  of  con- 
siderable interest  to  the  public  generally  as  well  as  to  those  for  whom 
it  seems  to  be  primarily  intended. 

A  very  concise  preface  by  Mr.  G.  C.  Greenwell,  as  well  as  one  by 
the  Authors  indicates  clearly  the  object  to  be  attained. 

The  Authors  do  not  claim  to  introduce  any  original  matter,  but 
they  have  luidoubtedly  led  the  way  to  a  rudimentary  study  of 
Hydraulic  Engineering,  and  have  indicated  the  sources  from  which 
they  have  drawn  largely  for  their  facts,  also  dispelled  much  of  the 
needless  mystery  which  too  often  pervades  works  on  scientific 
subjects. 

A  superficial  knowledge  of  a  subject,  especially  such  as  Bund 
Water  Supply,  is  to  be  deplored;  it  is  hoped  therefore  that  those  who 
read  the  work,  which  all  may  do  with  advantage,  will  look  upon  their 
action  merely  as  a  step  upon  "  the  lower  rung  of  the  ladder  " — to 
quote  Mr.  GreenweU's  expression — and  will "  drink  deep  "  of  a  science, 
tne  importance  of  which  in  the  present  day  cannot  be  over-estimated. 

The  Authors  deal  with  the  matter  in  a  more  elementary  way  than 
is  to  be  found  in  the  extended  works  to  which  they  refer  and  they 
have  attained  the  object  they  had  in  view,  the  work  nevertheless 
contains  formulae,  tables,  Ac.,  which  are  valuable  for  reference. 

They  clearly  point  out  the  course  to  be  adopted  when  it  has  been 
decided  to  carry  forward  a  scheme  for  supplying  a  district  with  water, 
they  indicate  the  principles  in  valuation  of  land,  rights  of  property, 
and  following  up  with  eugineering,  surveying,  and  levelling,  selection 
of  materials,  various  methods  of  pumping — a  subject  which  is  dealt 
with  in  much  detail — measurement  of  rainfall,  the  use  of  the  rain 
gauge,  gauging  of  streams,  flow  of  water  in  pipes,  sources  of  water 
and  its  pollution,  well  sinking  and  boring,  and  the  preparation  of 
plans,  sections,  and  estimates. 

Several  chapters  are  devoted  to  storage  of  water  and  to  filtration, 
the  distribution  of  water,  and  house  connections  and  fittings ;  the 
work  closes  vrith  details  of  procedure  at  public  enquiries. 

The  language  used  throughout  is  plain  and  intelligible,  so  that ''  he 
may  run  that  readeth  it,"  the  numerous  diagrams  are  clear  and  well 
executed. 

The  book  can  be  confidently  recommended  as  a  reliable  guide  to 
beginners  and  a  valuable  addition  to  our  elementary  works  on  Water 
Supply.  L.  F. 


*  Rural  Water  Supply  by  Allan  Greenwell,  AssocM.InstCE.,  and  W.  T. 
Curry,  As80C.M.ln8t.C.E.,  ¥.Q.B.  Cio^ii  8yo.^2l0  pp.  Crosby  Lockwood  & 
Co.    London,  1895. 
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A  HANDBOOK    OF    HYGIENE .♦ 

**The  writer  first  felt  the  need  of  some  such  handbook  when 
serving  abroad,  and  unable  to  carry  about  more  than  a  very  minimum 
amount  of  books,"  and  he  has  well  digested  his  information  into  a 

Strtable  compass.  The  consideration  of  the  Departments  of  Special 
ygiene  and  of  Public  Health  is  stated  not  to  be  entered  into, 
except  incidentally.  Notwithstanding  these  modest  limitations,  this 
book  contains  an  immense  amount  of  matter  well  compiled,  the 
result  of  wide  reading  and  numerous  references.  It  contains  many 
useful  formula  and  tables,  and  is  of  a  convenient  pocket  size — albeit 
the  small  and  compact  type  is  somewhat  trying  to  the  eyes. 

The  impression  cannot  be  resisted,  in  reading  the  book,  that  many 
readers  in  this  country  would  have  been  grateful  to  the  author  if  he 
had  expanded  it  into  a  larger  work  and  amplified  certain  sections. 
For  instance,  the  disinfection  of  clothing  and  bedding,  only  occupies 
two  pages,  and  the  disposal  of  town  refuse,  only  occupies  a  page 
and  a  quarter.  The  amount  of  space  devoted  to  the  vanous  subjects 
is  differently  proportioned :  whereas  food  and  dieting  are  expanded 
to  136  pages  (or  nearly  a  quarter  of  the  volume),  statistics  are 
compressed  into  six  pages. 

Ajb  before  said,  considering  the  size  of  the  book,  the  amount  of 
information  is  immense,  and  it  is  clearly  and  succinctly  stated. 

It  is  fairly  up  to  date,  but  to  this  one  or  two  exceptions  must  be 
made.  The  old  details  as  to  the  construction  and  materials  of  filters 
which  have  of  late  been  proved  worthless  are  fully  set  out,  and  it  is 
stated  that  one  of  the  first  conditions  is  to  arrest  micro-organisms, 
and  that  this  condition  is  fulfilled  more  or  less  by  all  the  filtering 
media  mentioned.  It  is  also  considered  that  domestic  filtration  is 
advisable  for  a  large  proportion  of  the  water  provided  by  the  London 
companies.  Disinfection  by  steam  might  have  been  more  insisted 
upon,  and  more  elaborated.  In  the  conclusions  as  to  sewage  disposal 
no  mention  is  made  of  the  fact  that  precipitation  combined  with 
filtration  or  irrigation  is  often  to  be  recommended. 

However,  these  are  lesser  points  compared  to  the  general  value  of 
the  work  as  a  whole.  This  handbook  will  be  valued  by  those  who 
require  in  a  condensed  form  a  portable  compendium  during 
practical  work.  J.  F.  J.  S. 


*  By  A.  M.  Davies,  Surgeon-Major,  A.M.S.    8vo.,  590  pp.    LondoD,  1895. 
Charles  Griffin  &  Co.,  Ltd. 


484 


NOTES    ON    BOOKS    AND   PAPERS    IN 

TRANSACTIONS. 


**  Building  Construction "  (Advanced  and  Honours  Courses). 
By  Cha8.  F.  Mitchell,  assisted  by  Geo.  A.  Mitchell. 
506  pp.,  8vo.     jB.  71  Batsford.     London^  1894.     Price  5IQ. 

In  addition  to  the  Examiniitions  of  the  Science  and  Art  Depart- 
ment, this  volume  is  intended  to  assist  students  for  the  Examinations 
of  the  Bojal  Institute  of  British  Architects,  the  Surveyors'  Institu- 
tion, the  City  Guilds,  Civil  Service,  and  other  Examinations. 

Being  intended  for  the  advanced  courses,  the  principles  and  details 
of  modern  construction  are  specially  dealt  with,  as  will  be  seen  by 
the  folio wiug  headings  of  chapters:  Materials,  Foundations,  Brick- 
work, Masonry,  Carpentry,  Fire  Resisting  Construction,  Staircasing, 
Sanitation,  Hot  Water  Supply,  and  Ventilation. 

Copies  of  past  questions  for  the  Advanced  and  Honours  Course 
of  Bmlding  Construction  are  given  in  the  Appendix. 

**  Building  Construction  and  Drawing."   First  stage  or  Elemen- 
tary course,  third  edition  revised  and  enlarged,  by  Chables 
F.  Mitchell.     272  pp.,  8vo.     B.  T.  BaUford.     London, 
1894.     Price  Sj- 
The  Volume  is  intended  as  a  text  book  for  students  preparing  for 
the  Examinations  of  the  Science  and  Art  Department  in  Elementary 
Building  Construction.     There  are  upwards  of  660  illustrations. 

The  subjects  dealt  with  are  Brickwork,  Masonry,  Girdc^rs,  Joints 
in  Carpentry,  Floors,  Partitions,  Eoofs,  Joinery,  Plumbing,  and 
Slating. 

The  Science  and  Art  Departments'  syllabus  and  copies  of  past 
examination  Questions  are  also  given. 

"Public  Health."  Catechism  Series,  in  five  parts.  8vo. 
E,  Sf  S,  Livingstone^  Edinburgh.     Price  Ij-  each. 

These  pamphlets,  consisting  of  between  50  and  60  pagfs,  are  ar- 
ranged in  the  form  of  questions  and  answers,  and  are  intended  to  aid 
a  student  in  preparing  his  work  for  examinations.  Part  I.  deals  with 
Water ;  Part  II.,  Air  and  Ventilation ;  Part  HI.,  Sewage ;  Part  IV. 
Vital  Statistics  ;  and  Part  V.,  Medicine,  Food,  Burial,  Vr  ater  Closets, 
Disinfectants,  Warming  and  Hospitals. 

**  Sewerage  and  Sewage  Disposal  of  a  Small  Town,"  by  E.  B. 
Savage,  Assoc.M.Inst.C.E.  78  pp.  (plans),  8vo.  Biggs 
<^'  Co.     London^  1895.     Price  5/- 

The  author  here  describes  through  their  various  stages  the  methods 
and  plan  to  be  adopted  in  designing  a  scheme  of  Sewerage  and  Sewage 
Disposal,  and  to  do  this  the  author  has  given  an  example  of  a  small 
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town  explaining  the  investigations  necessary,  in  order  to  decide  upon 
the  method  to  be  adopted  for  the  Disposal  of  the  Sewage.  As  the 
author  states,  he  does  not  deal  with  the  principles  which  form  the 
basis  of  Sanitary  Engineering,  but  describes  in  as  simple  a  manner  as 

Csible  the  practical  application  of  the  principles  advocated.  The 
k  is  primarily  intended  for  the  assistance  of  young  Engineers,  or 
those  who  perhaps  for  the  iSrst  time  are  called  upon  to  design  a 
scheme  of  Sewerage  and  Sewage  Disposal. 

"  Penological  and  Preventive  Principles,  vnth  special  reference 
to  Europe  and  America,"  by  William  Tallack,  Secre- 
taiy  of  the  Howard  Association,  London.  2nd  Edition. 
480  pp.,  8vo.  Wertheimer^  Lea  ^  Co.  Londouj  1896. 
Price  81- 

This  book  is  intended  to  relate  more  to  present  and  prospective 
conditions  and  to  principles  of  permanent  validity,  than  to  history 
and  conditions  now  out  of  date.  %• 

The  book  is  chiefly  designed  to  assist  those  engaged  in  efforts  to 
diminish  Crime,  Vice,  and  Pauperism. 

There  are  twenty-four  Chapters,  and  the  following  are  amon^  the 
subjects  dealt  with : — Prisons,  Intemperance,  Prostitution,  Educa- 
tion, Criminal  Statistics.  The  last  two  Chapters  are  devoted  to 
John  Howard,  describing  the  principles  which  actuated  his  life  work. 

In  the  form  of  an  Appendix  is  a  r^sumd  of  the  International 
Prison  Congress  at  Paris,  1895. 

"  Elementary  Physics  and  Chemistry," 

In  the  Examination  recently  established  by  The  Sanitary  Institute 
in  Practical  Sanitary  Science,  Chemistry  and  Physics  are  included  in 
the  syllabus  ;  and  to  meet  the  numerous  requests  for  standard  works 
on  these  subjects  the  following  have  been  presented  to  the  Library 
by  the  publishers. 

** Chemistry'*  (Catechism  Series).  Part  I.,  Inorganic  ;  Part  IL, 
Inorganic  and  Organic     Price  Ij-  eacfu 

Fisher,  W.  W.     **  Elementary  Chemistry."     Price  416. 

Greville,  H.  Leicester.  "  Handbook  of  Chemistry." 
Price  6h 

Jaoo,  William.  "  Inorganic  Chemistry,  Theoretical  and 
Practical."     Price  3 16. 

EoSGOE,  Sir  Henry  E.  "Elementary  Chemistry."  Price 
416. 

SosGOE,  Sir  Henry  E.  "  Inorganic  Chemistry  for  Beginners." 
Price  216. 
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Stewart,  Prof.  Balfour.     "Elementary  Physics,'*     Price 
416. 

Wright,   Prof.  Mark  R.     **  Elementary  Physics.'*     Price 

^16. 

WOOLOOMBE,  W.  G.     "  Practical  Work  in  General  Physics.'* 
Price  SI- 

ThefvU  titles  are  given  in  the  list  of  I^esentatioM  to  the  Library,  p  527. 


"  The  Institution  of  Civil  Engineers."  Vol.  CXXIL  1894-5. 
Part  IV. 

In  this  Volume,  among  "  Other  Selected  Papers,"  there  is  a  paper 
on: 

"  A  new  Formula  for  the  flow  in  Sewers  and  Water  Mains,' 
by  W.  Saistto  Crimp  and  C.  E.  Bruges. 

Among  ''Abstracts  of  Papers  in  Foreign  Transactions  and 
Periodicals  "  are  the  following : — 

"The  Purification  of  the  Seine  by  the  Distribution  of  the 
Sewage  Waters  over  the  Plains  of  Acheres."  (La  Bevue  Tech- 
nique, July  25th,  1895). 

"  Some  processes  for  the  Purification  and  Sterilization  of 
Potable  Waters,  by  Georges  Michel.  (Bulletin  de  la  Societe 
Scientifique  Industrielle,  1894). 

"  Destructor  Furnace  Experiments  in  Berlin."  (G^simd- 
belts  Ingenieur,  July,  1895). 

**  The  Heating  and  Ventilating  of  the  New  Beichstag  Building 
in  Berlin."     (Zeitschrift  des  Allegemeinen  Vereines,  1895). 

"  The  Institution  of  Civil  Engineers."  Subject  Index  to  the 
Minutes  of  Proceedings.  Vols.  LIX.  to  CXVIIL  Ses- 
sions 187y-80  to  1893-94.     633  pp.  8vo.     London,  1895. 

To  the  Sanitary  Engineer  searching  for  Papers  and  Discussions  on 
Waterworks,  Water  Supply  of  Cities  and  Towns,  Drainage  and 
Sewage  Disposal,  &c.,  this  Index  would  be  found  very  useful. 

*' Institute  of  Engineers  and  Shipbuilders  in  Scotland."  Vol. 
XXXVIII.     1894—95. 

The  paper  in  this  Volume  of  most  interest,  from  a  sanitary  stand- 
point, is  that  by  James  M.  Gale,  M.Inst.C.E.,  on  **  Extension  of 
Loch  Katrine  Waterworks." 
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"ON    PUTEID    GASES    AS    PKEDI8P0SING    CAUSES    OF 

TYPHOID  INFECTION."* 

It  is  an  old  opinion  that  infectious  diseases  can  be  generated  from 
putrid  exhalations. 

Not  long  before  our  time  Murchison  had  tried  to  demonstrate  this 
thesis  by  typhoid  fever,  referring  its  cause  especially  to  sewer  gases, 
which  sometimes  penetrate  into  habitations.  In  fi&ct,  he  had 
observed  that  epiaemics  of  typhoid  became  excessive  principally 
where  the  conditions  of  the  surrounding  inhabitants  were  the  worst, 
through  the  bad  construction  of  closets.  It  was  in  this  precisely  that 
the  "  pythogenic  theory''  ^  consisted,  in  which  it  was  endeavoured  to 
B&rm  the  spontaneous  and  self-produced  generation  of  typhoid 
fever. 

But  this  theory  was  harshly  criticised  by  Budd,'  who,  admitting  the 
facts  observed  by  Murchison,  could  not  agree  to  the  spontaneous 
generation  of  the  disease,  maintaining  that  putrid  substances  were 
capable  of  generating  typhoid,  only  in  the  presence  of  a  specific 
contagion. 

The  field  of  discussion  was  then  divided  between  these  two  opinions. 
The  supporters  of  Murchison's  theory  insisted  on  the  fact  frequently 
observed  of  t3rphoid  fevers  having  been  caused  by  ingestion  of  corrupt 
substances,  and  quoted  several  instances,  among  others  the  epidemic 
of  Andelfingen  in  the  Canton  of  Zurich  in  1838.'  Liebermeister  then 
maintained  that  not  only  abdominal  t3rphoid,  but  also  a  long  series  of 
specific  maladies,  of  origin  then  unknown,  might  arise  from  the 
decomposition  of  organic  substances,  as  for  example  the  plague, 
dysentery,  malaria,  yellow  fever,  exanthemic  typhoid,  and  cholera. 
But  he  added,  that  to  explain  the  origin  of  abdominal  typhoid  it  was 
not  enough  to  have  recourse  to  the  sole  theory  of  any  decomposition 
or  putrefaction  of  organic  substances  whatever,  but  it  was  necessary 
that  this  decomposition  should  be  of  a  specific  and  particular  character, 
and  should  give  as  its  special  product  the  virus  of  the  abdominal 
typhoid. 

Against  the  ** sewer  gases  theory"  have  been  brought  forward 
other  facts,  which  according  to  Liebermeinter  come  under  common 
experience  and  daily  observation :  namely,  that  there  exists  no 
relation  between  neglected  cleanliness  in  a  place  and  the  diffusion  of 
typhoid,  inasmuch  as  there  are   many  houses  in  which  the  bad 


*  BMsarches  by  Doctor  Giuseppe  AlessL  Translated  by  the  Misses  E.  and 
C.  Harvey,  and  contributed  by  fl.  Alfred  Roecbling  as  a  member  of  the 
Institate. 

NoTX.— The  small  figures  in  the  text  refer  to  the  literature  on  this  subject, 
which  is  given  at  the  end  of  the  paper. 
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smell  from  closets  is  diffused  in  rooms  where  people  live  and  deep, 
where  nevertheless  neither  those  who  live  continually  in  them,  nor 
those  who  stay  there  for  a  short  time  are  attacked  by  typhoid; 
and  in  many  towns  and  villages  in  which  the  removal  of  refuse  is 
neglected,  the  disease  is  not  observed.  Nevertheless  one  single  case 
of  typhoid  happening  in  these  places  would  be  sufficient  to  give  rise 
to  an  epidemic. 

According  to  these  opinions  then  the  putrefying  materials,  which 
according  to  Murchison  were  the  specific  cause  of  typhoid,  are 
nothing  but  a  good  cultivating;  medium  so  to  speak,  in  which  the 
virus  of  typhoid  infection  flourishes  and  from  which  it  is  diffused. 

The  necessity  of  admitting  a  specific  cause  to  explain  the  genera- 
tion of  abdominal  typhoid,  was  the  natural  consequence  of  the  idea 
which  was  gaining  ground  as  to  the  parasitical  nature  of  infectious 
diseases — an  idea  which  though  apparently  correct  could  only  be  in- 
exactly demonstrated. 

In  fact  it  was  maintained  that  the  typhoid  virus  which  left  the  body 
of  a  typhoid  patient  with  the  intestinal  excretions,  was  not  capable  of 
infecting  other  individuals,  before  it  had  reached  a  certain  degree  of 
development  and  virulence  outside  the  body.  And  just  in  closets,  in 
sewers,  in  drains  overloaded  with  organic  and  similar  substances  it 
would  be  able  to  acquire  this  virulence,  and  then  rising  in  the  form 
of  minute  solid  substances,  together  with  the  exhalations,  it  might 
produce  the  disease  in  those  who  breathed  it. 

About  the  year  1880  the  sewer  gases  theory  held  by  the  Anglo- 
American  scientists,  found  favour  in  Europe  with  the  adversaries  of 
the  sewerage  system,  which  according  to  them  served  to  make  worse 
the  hygienic  conditions  of  towns,  whether  by  fetid  gases  or  by  germs 
of  diseases  which  were  forced  into  the  streets  and  houses  by  the 
current  of  air  circulating  in  the  network  of  subterranean  pipes. 

This  renewed  favour  for  Murchison's  theory  provoked  lively  dis- 
cussions in  the  schools  and  in  many  scientific  assemblies  of  that  time,* 
and  provided  subjects  for  many  experimental  works.  Without 
entering  into  the  merits  of  these  separate  argumentative  productions, 
I  shall  state  certain  conclusions  with  which  Zuber  terminates  one  of 
his  critical  reviews,"  and  which  show  how  little  success  the  attempt 
to  promulgate  the  pathogenic  theory  would  have  had  at  that  time. 
Zuber,  in  fact,  said  that  the  action  of  mephitism  in  drains,  considered 
as  a  pathogenic  factor,  has  not  been  at  all  defined,  the  epidemics 
attributed  to  this  cause  being  open  to  many  explanations.  The 
conditions  then  by  which  mephitism  would  explain  its  actions  are  far 
from  evident,  so  much  the  more  that  experimental  pathology  has 
until  now  given  no  conclusive  answer.  There  cannot  then  exist  in 
science  a  doctrine  of  epidemics  built  on  so  weak  a  foundation. 

Against  those  then  who  were  endeavouring  to  make  a  new  version 
of  the  old  theory,  adapting  to  it  fresh  bacteriological  knowledge,  were 
brought  forward  the  results  of  experimental  studies.  It  was  demon- 
strated in  fact  that  the  gas  of  sewers  did  not  contain  a  greater 
number  of  bacteria  than  are  generally  suspended  in  the  air;*  that  the 
atmospheric  currents  in  tVie  notiw^A.  coivdltlouH  of  the  drains  are  not 
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capable  of  raising  the  pathogenic  microbes  from  the  excremental 
matter ;  ^  that  the  direction  and  intensity  of  the  atmospheric  currents 
in  drains  are  not  constant,  but  variable  according  to  time  and  place.** 

Anyhow,  the  question  was  subjected,  in  1881,  to  the  Congress  of 
Vienna  under  this  title,  *'*'  Sewer  gases  as  a  means  of  the  propagation 
of  epidemic  diseases,  and  the  direction  and  force  of  the  atmospheric 
currents  in  sewers/'  Soyka,  who  treated  the  first  part  of  the  question, 
demonstrated,  with  epidemiological  data  and  experimental  facts, 
t^t  there  exists  no  relation  of  cause  and  efPect  between  sewer  gas 
and  the  propagation  of  infectious  diseases,  the  prevalence  of  which 
happens  in  a  manner  absolutely  independent  of  the  said  gases. 
BoEsahegyi  explained  better  the  idea  of  his  own  work  on  the  direction 
and  intensity  of  atmospheric  currents  in  dark  conduits.  Finally, 
Benk  affirmed  that  sewer  gases  have  no  epidemiological  importance, 
that  they  must  be  considered  from  the  point  of  view  of  general 
hygiene;  since,  at  a  certain  concentration,  they  cause  a  most 
poisonous  combination,  and  numerous  fits  observed  among  sewer 
men  lead  one  to  suppose  that  it  is  a  question  of  the  noxious 
influence  produced  by  ammonia  and  sulphuretted  hydrogen.  The 
prolonged  action  of  these  gases  gives  rise  to  a  chronic  poisoning, 
which  18  accompanied  by  disturbances  of  the  organs  of  digestion  and 
nutrition.  When  the  air  is  very  impure  and  saturated  with  ammo- 
niacal  vapours  it  obstructs  breathing  and  violently  irritates  the 
mucous  membrane  of  the  eyes  and  nostrils.  In  these  workmen,  in 
&ct»  can  be  observed  those  digestive  and  nutritive  disorders,  which 
gradually  lead  to  attenuation  and  physical  and  intellectual  weakness. 

According  to  Henk  then,  a  great  part  of  the  physiological  miseries 
of  the  poorer  classes  should  be  attributed  to  the  abnormal  conditions 
of  the  air»  arising  especially  from  the  exhalations  from  the  drains. 
The  gases  which  issue  from  them  would  be,  by  a  kind  of  chronic 
poisoning,  the  causes  predisposing  to  infection. 

However,  against  this  hypothesis  the  observation  of  facts  and  daily 
experience  bear  witness:  these  teach  us  that  sewer  men,  workmen 
inside  sewers,  tanners,  manu^turers  of  glue,  and  other  workmen 
who  are  forced  to  live  for  a  great  part  of  the  day  in  foul  air,  end  by 
not  feeling  at  all  the  noxioas  influence;  and  also  with  poor  people 
who  breathe  in  bad  dwellings  the  exhalations  from  closets  and  filth, 
it  is  difficult  to  demonstrate  how  much  of  the  physiological  misery  is 
due  to  vitiated  air,  and  how  much  to  the  sad  effects  of  scanty  food 
and  other  anti-hygienic  conditions.  This,  however,  does  not  prevent 
putrid  exhalations,  if  inhaled  for  more  or  less  time,  from  being  able 
to  predispose  to  certain  infections  and  especially  to  that  of  typhoid. 

And  the  fact  (which  with  English  sanitarians  is  a  dogma  of  practical 
hygiene)  that  infectious  diseases  and  especially  typhoid  fever  are 
connected  with  bad  exhalations,  is  most  important.  The  English 
hygienists  therefore  consider  as  injurious  to  health  and  life,  the 
emanations  which  may  escape  into  houses  through  defective 
construction  of  sewers  and  closets,  from  accidental  flaws  in  waste 
pipes,  or  from  any  other  imperfection  in  the  system  of  the  pipes  for 
canning  away  the  refuse.    And  it  is  precisely  this  \d««b  ^ W:V  V^s^ 
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brought  about  the  good  hygienic  arrangement  in  houses  in  England, 
to  which  also  sanitary  legislation  has  contributed,  and  the  diffusion  in 
a  popular  form  of  the  rules  necessary  to  protect  houses  from  any 
putrid  exhalations.  This  idea  of  the  English  hygienists  having  been 
carried  out,  has  given  the  most  magnificent  results;  therefore,  it  is 
useful  to  see  if  it  has  any  experimental  scientific  basis,  and  this  is 
what  forms  the  subject  of  this  paper. 

EXPEBIKSNTS. 

The  idea  by  which  I  have  been  guided  in  my  experiments  is  this : 
to  see  what  effects  are  produced  by  the  typhoid  bacillus,  even  when 
attenuated,  in  animals  put  to  breathe  in  surroundings  defiled  by 
putrid  gases.  Should  these  researches  give  positive  results,  I  should 
be  able  to  reveal  whether  there  really  exists  a  relation  between  putrid 
exhalations  and  the  predisposition  of  the  organism  to  typhoid  fever. 

The  experiments  were  made  on  rats,  guinea  pigs,  and  on  rabbits. 
The  rats  were  exposed  to  the  exhalations  from  a  closet,  untrapped, 
And  so  in  a  condition  to  give  free  egress  to  the  gases  from  the  sewer. 
I  kept  them  in  a  box  whose  lower  side,  made  of  a  network  of  metal, 
closed  the  aperture  of  the  closet. 

The  guinea-pigs  and  rabbits  were  kept  in  a  case  whose  bottom  was 
Also  formed  of  a  metal  network,  under  which  was  placed  a  vessel  in  which 
were  excrementitious  substances.  The  animals  were  fed  in  the  same 
way  as  others  kept  in  a  normal  condition,  which  were  to  be  inoculated 
AS  a  control  for  the  preceding. 

For  the  inoculations  1  have  used  two  cultures  of  typhoid.  The 
first  which  was  kindly  sent  me  by  Professor  Bordom-Uffreduzzi, 
derived  from  the  laboratory  of  Koch  since  1889 ;  the  other  is  from 
the  collection  of  the  Institute  of  Eome  where  it  has  been  cultivated 
since  1887. 

I  shall  describe  the  morphological  characters  of  these  two  cultures. 

Culture  A,  derived  from  Berlin,     The  superficial  colonies  in  the 

^latine  plates  have  an  irregular  edge  which  rises  gradually  until  it 
reaches  the  summit  of  the  colony  which  assumes  the  appearance  of  a 
plateau,  on  the  level  of  which  or  a  little  below  is  found  the  central 
nucleus  from  which  proceed  unsymmetrical  furrows,  shallow  and 
always  directed  towards  the  margin.  These  colonies  have  always  an 
uniform  colour  of  mother-o'-pearl  aspect.  The  predominant  form  of 
the  deep  colonies  is  spherical  with  an  irregular  edge.  Each  colony 
consists  of  different  circles,  which,  it  seems,  increase  in  number  as 
the  colony  increases  in  volume.  These  circles  are  clearly  distin- 
guished because  they  refract  the  light  and  are  of  different  colours, 
deep  yellow,  yellow,  and  pale  yefiow ;  in  the  centre  shines  out 
especially  a  nucleus  zone  of  a  yellowish-brown  colour. 

In  the  culture  in  gelatine  by  puncture  the  development  is  slow. 
On  the  surface  it  grows  in  concentric  layers,  always  with  irregular 
edges  and  with  raised  veinings  which  go  from  the  centre  to  the  cir- 
■cumference.  Very  occasionally  in  the  thickness  of  the  gelatine  a 
development  takes  place  of  gaseous  bubbles ;  but  when  the  inocu- 
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lation  is  made  in  melted  gelatine  which  solidifies  afterwards,  the 
bubbles  are  almost  constantly  observed.  In  this  way,  in  twenty- 
four  to  thirty-six  hours,  with  a  not  very  low  surrounding  temperature, 
gaseous  bubbles  are  developed,  frequently  numerous,  in  all  parts  of 
the  gelatine,  especially  towards  the  bottom  of  the  experiment. 

In  the  tubes  of  gelatine  and  of  agar  with  sugar  of  milk,  grape  or 
cane,  the  development  of  gas  is  constant  even  with  inoculation  by 
puncture. 

In  peptonized  broth,  slightly  alkaline,  with  the  addition  of  sugar 
of  milk  at  2  per  cent,  and  coloured  mouldy  lake,  the  blue  colour  is 
kept  a  long  time. 

The  bacilli  cultivated  in  unpeptonized  broth  with  a  natural  acidity 
equal  to  ccm  0*07  of  H  CI.  and  with  glycerine  at  3  per  cent.,  when 
observed  in  hanging  drops,  show  very  rapid  movements,  and  pass 
quickly  from  one  point  of  the  drop  to  another,  taking  every  direction, 
separate,  in  couples,  united,  in  groups,  or  in  little  masses. 

On  normal  potatoes  the  bacilli  increase,  giving  rise  to  a  liquid 
exudation  of  a  yellowish-white  aspect,  which  extending  somewhat, 
takes,  in  the  following  days,  a  yellow  colour  tending  to  grey. 

On  potatoes  rendered  alkaline  (carbonate  of  soda  at  ^  per  cent.) 
the  bacilli  form  a  very  thin  transparent  film,  which  is  enlianced  by 
the  brilliance  which  the  surface  of  the  potato  assumes  in  the  part 
where  the  culture  is  developed. 

On  potatoes  rendered  aAd  (tartaric  acid  1  per  cent.)  even  after  two 
days,  37^  C,  the  bacilli  give  no  reaction,  and  making  preparations 
from  points  in  the  neighbourhood  of  which  the  inoculation  has  been 
made,  one  remains  convinced  that  the  development  is  scarce.  On  the 
preparations  bacilliary  forms  are  very  rarely  observed. 

In  the  milk  the  bacilli  multiply  without  giving  rise  to  formations 
of  coagulations. 

The  cultures  in  broth  give  no  change  of  character. 

Culture  B  from  the  Institute  of  Rome.  In  the  superficial  colonies 
on  plates  of  gelatine  the  irregularity  of  the  margin  is  much  more 
accentuated  than  in  the  superficial  colonies  of  the  A  typhoid,  showing 
a  quite  notched  appearance. 

The  central  nucleus  is  somewhat  furrowed,  and  the  surface  of  the 
colony  has  pronounced  depressions  which  go  from  the  centre  to  the 
margin.  The  deep  colonies  are  of  a  spherical  form  somewhat 
elongated;  inside  they  shew  well  marked  concentric  circles,  which  are 
ehown  up  clearly  by  the  different  intensity  of  colour. 

The  central  part  contains  the  nucleus  of  a  deep  yellow  colour, 
from  which  proceed  very  thin  radiating  lines  which  reach  the  inter- 
mediate centres.  The  cultures  by  puncture  in  tubes  of  gelatine 
develope  with  the  same  slowness  as  m  the  A  typhoid,  also  with  con- 
centric layers  and  raised  veinings  that  go  from  the  centre  to  the 
circumference  but  with  a  less  irregular  margin. 

This  culture,  besides,  discolours  the  laeca-muffa  in  the  cane-sugar 
broth.  There  is  never  so  much  development  of  gas  in  normal  agar 
and  gelatine  as  when  they  are  sugared. 


492  ON   FUTBID   6AS£S. 

The  bacilli  cultivated  in  unpeptonized  broth,  with  a  natural  acidity 
and  glycerined,  move  little ;  the  movement  is  sometimes  undulatory, 
few  move  from  place  to  place,  and  many  stand  still. 

The  surface  of  normal  potatoes  with  the  development  of  bacilli 
assumes  a  damp  aspect  which  is  given  by  the  presence  of  a  veiy  thin 
and  transparent  layer,  tmder  a  certain  incidence  of  iridescent  light. 
On  the  potatoes  rendered  alkaline  a  very  thin  skin  is  formed 
whose  brilliance  stands  out  from  the  rest  of  the  surface  in  which  the 
culture  has  not  been  developed.  On  the  potatoes  rendered  atid 
there  is  no  appearance  of  development.  The  preparations  made  with 
material  introduced  by  a  platinum  needle  rarely  show  bacilli. 

The  milk  does  not  coagulate,  and  the  cultures  in  broth  give  no 
change  of  character. 

From  these  morphological  characters  that  I  have  passed  in  review, 
and  on  which  1  have  relied  to  distinguish  the  cultures  derived  from 
animals  who  have  djed  in  consequence  of  the  inoculations,  may  be 
deduced  that  between  the  two  kinds  of  typhoid  bacilli  there  is  no 
identity ;  and  whilst  the  B  culture  represents  the  type  described  by 
Gtiffky,  the  A  culture  is  very  different ;  the  latter  ought  rather  to  be 
classed  with  the  group  of  the  ti/phoid-UJce  bacilli. 

Before  beginning  my  observations  I  have  thought  it  necessary  to 
verify  the  pathogenic  power  of  these  cultures.  From  the  first 
inoculation  experiments  made  by  me  with  the  B  culture  in  the  |[eri- 
toneal  cavity  of  rats,  kept  in  normal  condition  it  resulted  that  it  bad 
a  certain  virulence  since  the  quantity  of  0*25  ccm  of  broth  culture 
was  enough  to  make  some  of  the  animals  seriously  ill,  and  caused 
death  in  others.  In  fact,  on  eight  rats  inoculated  two  died  between 
the  fourth  and  fifth  days,  and  the  others  only  recovered  after  the 
second  day. 

Therefore  in  the  experiments  on  rats  I  used  the  A  culture,  wTiote 
virulence  might  be  considered  almost  nil ;  these  animals  bearing  well 

1  ccm  of  broth  culture  inoculated  in  the  peritoneal  cavity,  and  as 
much  as  2  ccm  by  sub-cutaneous  inoculation.  Also  in  guinea-pigs  the 
A  culture  had  a  very  weak  pathogenic  power ;  I  have  assured  myself 
of  this  by  experiment,  injecting  different  quantities  Jrom  0*25  ccm  to 

2  ccm  in  the  peritoneal  cavity  and  under  the  skin.  The  guinea-pigs 
inoculated  in  the  peritoneum  with  doses  of  culture  above  1  ccm, 
seemed  somewhat  depressed,  but  became  brisk  again  after  twenty-four 
hours.  The  guinea-pi^s  inoculated  under  the  skin  showed  no  depres- 
sion, and  only  with  doses  above  0*75  ccm  had  on  the  place  of  in- 
oculation a  pulpy  tumefaction,  which  gradually  decreased  in  volume 
until  it  completely  disappeared. 

In  the  guinea-pigs  inoculated  with  2  ccm  of  culture,  the  tume- 
faction became  hard  and  formed  an  incrustation. 

The  culture  B  injected  into  the  peritoneal  cavity  with  a  dose  of 
2  ccm  killed  the  guinea  pigs  in  from  18  to  24  hours,  producing  swellings 
of  the  spleen,  strong  congestion  of  the  liver  and  of  the  gastro- 
enteric organs,  great  distension  of  the  intestinal  parieta  oy  the 
presence  of  gas,  and  slight  swellings  of  the  Beyer's  patches,  in  the 
last  space  of  the  small  mte^tvii^,  ^\id  va  the  follicles  of  the  great 
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intestine.  Also  the  mesenteric  ganglia  appear  engorged  and  have 
lismorrhagic  spots. 

The  guinea-pigs  inoculated  in  the  peritoneal  cavity  with  l'50ccm,  and 
I  com  of  culture  only  show  a  considerable  dejection  from  which  the j 
recover  after  24  hours;  but  those  inoculated  with  a  quantity  smaller 
than  these  doses  do  not  feel  its  action  in  the  least.  With  subcu- 
taneous inoculations  also  the  guinea  pigs  survive  with  2  ccm  of  culture, 
and  if  the  dejection  which  the  strong  doses  produce  ensues,  thej 
comport  themselves  in  the  same  way  as  with  the  sub-cutaneous  inocu- 
lations of  the  A  culture. 

I  have  inoculated  two  other  series  of  guinea  pigs  with  the  same 
cultures,  using  nevertheless  only  the  bacilli  cultivated  on  agar  with  an 
inclined  sur&ce,  and  this  to  see  if,  when  eliminating  the  products 
elaborated  by  them,  the  pathogenic  effects  would  also  diminish.  The 
cultures  developed  on  agar  were  diluted  with  seven  cubic  centimetres 
of  sterile  broth  and  inoculated  in  the  peritoneum  and  under  the  skin 
with  the  same  quantity  in  bulk  adopted  in  the  two  preceding  series. 

Although  from  these  experimental  inoculations  made  with  cultures 
in  broth,  and  with  cultures  in  agar,  I  had  obtained  results  comparable 
with  each  other,  I  have  however  always  preferred  in  my  experiments 
to  inoculate  with  cultures  developed  on  agar  and  diluted  in  broth. 

Sections  were  made  of  the  animals  as  soon  as  possible  after  death, 
and  besides  the  accurate  examinations  of  the  organs  to  reveal  the 
macroscopic  changes,  I  made  of  them  cultures  in  gelatine  plates,  and 
took  out  anatomical  pieces  for  the  microscopic  research  of  the  bacilli. 

My  experiments  are  in  two  sets :  in  the  first  are  comprised 
those  made  on  animals  placed  to  breathe  putrid  gases  emitted  by 
excrementitiouB  matter;  and  in  the  second  set,  those  executed  on 
animals  placed  to  breathe  certain  chemical  substances  which  are 
found  in  the  form  of  gas  in  putrid  fermentations. 

The  first  set  of  experiments  is  composed  of  three  series,  I  having 
used  three  kinds  of  cultures  for  the  inoculations — t  ^.,  typhoid  bacilli 
of  the  A  culture  of  Berlin,  those  of  the  B  culture  of  the  Institute 
of  Borne,  and  a  culture  of  bacterium  coli. 

I  will  now  describe  the  results  of  these  three  series  of  experiments. 


FIRST    SET    OF    EXPERIMENTS. 

FiBST  Seribs. — Bacilli  of  Typhoid,  Cultubb  A. 

Experiments  on  Bats, 

The  rats  which  were  placed  to  breathe  the  exhalations  from  the 
closet,  lost  after  a  certain  time  their  usual  vivacity,  and  pined  away, 
in  spite  of  eating  voraciously.  When  inoculated  with  a  relatively 
small  quantity  of  culture  (0-55 — 0-50  ccm)  they  succumbed  in  from 
twelve  to  thirty-six  hours;  the  few  surviving  revived,  atler  several 
days,  from  the  profound  depression  into  which  they  had  fallen  from 
the  effect  of  the  inoculation. 

The  animals  kept  in  normal  condition,  inoculated  in  ocyci^itCkV  ^^^^QL 
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an  equal  quantity  of  the  same  culture,  did  not  for  the  most  part  feel 
any  hurtful  effects :  a  few  seemed  rather  depressed,  and  only  one  of 
them  died. 

The  results  of  these  experiments  are  collected  in  the  following 
Table  :— 


First  Series.     Experiments  on  Bats.     Typhoid  Culture  A. 

Table  I. 


1 

Days  on  which  the 

animalB  have  bean 

BQbJected  to 

experiment 

DaTB  on  which  the 

animala  have  been 

inoculated. 

Nomber  of  prepared 
animala. 

Nnmberof  animala  In 
control  experiment. 

II 

Died. 

II 

Died. 

it 

I. 

28th  Not.,  1892 . 
6th  Dec 

3rd  Dec 

2 
3 
3 
2 
2 
3 
3 
2 
2 
4 
3 
3 
4 
2 
2 
2 
1 
2 
2 
2 

0 
2 
2 
2 
2 
1 
2 
2 
2 
4 
2 
3 
2 
1 
2 
1 
1 
2 
2 
2 

2 

1 
1 
0 
0 
2 
1 
0 
0 
0 

1 

0 
2 

1 
0 

1 

0 
0 
0 
0 

2 

8 

6 

8 

8 
9 

0 

1 

0 

1 

0 

1 

2 

II. 

20th    

7 

4th  Jan.,  1893 .. 
15th    M    

2:ird    , 

III. 

26th    

2Dd  Jan.,  1893.. 
12th 

6 

18th    

m'^mr^m           ,,           ........I 

20th    , 

IV. 

20th    , 

7 

4th  Feb 

28th    „    

30th    

3rd  Feb 

V. 

12th    

8 

24th    

16th    „    

20th    

VI. 

9th  March 

28th    „    

2nd  April  

26th    

8 

"•■****    tt    •••.••••• 

7th  May 

Totals 

49 

37 

12    1  41 

3 

38 

r 

1 

On  making  sections  of  the  animals,  which  had  died  in  consequence 
of  the  inoculation,  I  haye  gathered  the  following  post-mortera 
characteristics : — 

Great  emaciation,  muscles  thin  and  reddish. 

The  peritoneal  serosa  is  injected  and  slightly  opaque.  Some 
fibrino-purulent  spots  are  found  on  the  peritoneal  surface,  which  is 
much  congested  and  distended  by  gaseous  expansion  inside  the 
parietae.  The  intestines  are  much  congested  and  distended  by  g8L». 
This  distension  is  not  spread  through  all  the  coils  of  the  small 
intestine,  but  is  very  evident  in  some. 

Through  the  serosa  of  the  small  intestine  appears  the  deep  red 
tint  of  ecchimotic  spots  and  of  hemorrhagic  infusions. 

In  the  free  margin  of  the  small  intestine  opposite  the  insertion  of 
the  mesentery  are  seen  dark  lenticular  spots.  The  intestine  having 
been  opened  along  the  Wne  ol  \\\e  Ti\e.9»^w\«nft  \xv%«^t\Qu^  the  intestina 
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lumen  is  seen  full  of  liquid,  in  some  parts  of  a  serous  appearance,  in 
others  bloody. 

The  contents  of  the  intestines  having  been  removed,  the  mucus 
is  seen  to  be  intensely  hyperssmic,  swollen,  sufhised  here  and  there 
with  hemorrhage,  in  some  parts  with  rather  large  spots.  In  some 
parts  of  the  intestine  where  the  secretion  was  abundant,  the  mucus 
was  completely  exfoliated.  In  the  last  part  of  the  small  intestine 
Peyer's  patches  were  seen  rather  distinct  from  the  mucus,  from  which 
they  showed  up  by  their  bright  red  colour  or  a  greyish  tint ;  they 
correspond  to  the  dark  lenticular  spots  which  appeared  through  the 
serosa. 

The  spleen  is  rather  increased  in  volimie  and  hyperaBmic. 

The  liver  of  soft  consistency,  in  the  greater  number  of  cases  is 
congested,  especially  when  the  death  of  the  animal  took  place 
quickly. 

The  mesenteric  glands  are  swollen,  of  a  grey  colour,  of  soft  con- 
sistency, and  rich  in  blood.  The  supra-renal  capsules  are  bright  red 
and  much  injected  with  blood.  The  kidneys,  macroscopically  at  least, 
show  nothing  abnormal,  except  in  some  cases  where  they  are  slightly 
swollen. 

Once  only  I  found  the  lungs  swollen,  once  the  pericardium  con- 
tained a  purulent  exudation,  and  three  times  the  pleiuw  contained 
sero-punuent  liquid. 

From  bacteriological  researches  made  in  various  visceraB,  in  the 
blood  of  the  heart,  and  in  exudations,  the  result  was  that  typhoid 
bacilli  were  constantly  met  with.  The  cultures  in  plates  have  nearly 
always  given  colonies  of  typhoid  alone,  and  only  in  cases  where  the 
death  ot  the  animals  has  been  more  than  usually  retarded,  there  have 
been  found  together  with  typhoid  colonies,  those  of  other  micro- 
organisms, as  a  bacillus  liquefying  rapidly  the  gelatine,  similar  to  the 
Proteus  imlgaris  and  the  Staphylococcus  pyoyenes  alhus. 

In  the  following  table  are  collected  the  results  of  the  bacterio- 
logical experiments  made  on  the  parenchymal  organs  and  on  the 
exudations : — 


First  Series.     Experiments  on  Rats,     Typhoid  Culture  A. 

Table  II. 


Oaltnres  were  mftde  from. 

Namber  of 
caltarea  made. 

Nnmber  of  timet 

in  which  typhoid 

ooloniee  were 

dereloped. 

Pericardium  with  purulent  exudation 

Blood  from  the  heart      

Pleurae  with  sero-purulent  exudation 

Lungs  confi^ested 

Peritoneum          

Jkjl  Vuf                 •••              •••              •«•              •••              •«•              ••• 

O  l/J  OvU              •••              •••               •••               •«•              •••              ••• 

Mesenteric  ganglia  engorged 

1 
37 

3 

1 
14 
11 
37 

7 

I 

37 

3 

0 

14 

10 

37 

4 

\ 
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The  microscopic  examination  of  the  bacilli  was  made  after  treating 
the  sections  of  the  organs,  previously  hardened,  by  the  noted  method 
of  Eiihne.  This  method  oners  the  advantage  of  double  colouration, 
and  makes  the  bacilli  show  up  better,  being  coloured  with  methyl 
blue  on  the  golden  yellow  used  for  the  contrasting  colour. 

Jn  the  sections  of  the  liver  and  of  the  spleen  the  bacilli  are  rare 
and  found  for  the  most  part  in  little  red  accumulations.  Following 
the  course  of  the  longitudinal  sections  of  the  large  vessels  of  these 
organs,  the  bacilli  are  seen  disseminated  in  the  bloody  mass. 

In  the  sections  of  the  swollen  Peyer's  patches  the  thickened 
portion  of  the  mucus  is  invaded  by  bacilli,  which  are  seen  in  laiger 
numbers  around  the  follicles  and  inside  the  follicular  parenchyma 
itself.  It  is,  however,  to  be  noticed  that  the  bacilli  do  not  invade 
the  mucus  equally  in  the  whole  cut  surface  of  the  patches;  they 
form  rather  large  accumulations  distributed  in  different  points  of  the 
same  patch. 

In  those  animals  then,  from  whose  bodies  other  micro-organisms 
have  been  separated  besides  the  typhoid  colonies,  observations  gave 
rather  diflferent  results,  for  example :  the  sections  of  the  liver  and  of 
the  spleen  presented  foci  of  micrococci,  which  were  most  abundant 
in  the  Peyer^s  patches.  In  the  cases  in  which  the  culture  had  given 
evidence  of  a  mixed  bacilliary  infection,  the  liver,  the  spleen  and  the 
Peyer's  patches  showed  bacilli,  the  greater  number  of  which  were 
scattered  separately  through  all  the  parenchyma  of  the  oi^ns. 

It  results,  hence,  from  these  experiments  that  rats  put  to  breathe 
the  exhalations  from  the  closet  acquire  a  great  susceptibility  to  the 
action  of  the  typhoid  bacillus ;  in  fact  they  succumb  to  the  inocu- 
lation of  typhoid  bacillus,  even  when  attenuated,  showing  to  macro- 
scopic examination  signs  of  hemorrhagic  enteritis,  and  enlaiwment 
of  volume  of  the  Peyers  patches  and  of  the  spleen.  In  the 
tissues,  especially  in  the  liver,  the  blood,  and  the  spleen  the  typhoid 
bacilli  are  found,  as  the  microscopic  researches  and  the  cultures  have 
shewn. 

Experiments  on  Gvinea-pif^s. 

The  guinea-pigs  exposed  to  putrid  gases  begin,  after  some  days,  to  lose 
their  hair  and  become  wasted,  although  they  eat  with  unusual  voracity 
Thus  treated,  they  succumb  to  the  sub-cutaneous  inoculations  of 
0*25 — 0*50  ccm  of  culture  in  a  period  of  time  varying  from  one  to 
thirteen  days ;  while  the  guinea-pigs  kept  in  normal  conditions,  and 
inoculated  with  the  same  quantity  of  the  same  culture,  feel  no  effect. 
Let  us  resume  in  the  following  Table  the  results  of  these  experi- 
ments. 
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First  Series.     Experiments  on  Guinea-pigs.     Typhoid  Culture  A. 

Table  III. 


i 

1 

Dayt  on  which  the 

anunAls  have  been 

pot  to  breathe 

putrid  gaaei. 

Dave  on  which  the 

animalB  have  been 

inoculated. 

Namber  of  prepared 
animals. 

(^amberor  animals  In 
control  experiment. 

II 

Died. 

00 -p: 

§5     Died.     S? 

I. 

IHthMaich 

19th  April    

7th  May 

2Dd  April  

16th    „    

4 
4 
6 

6 
6 
4 
6 
2 
4 
4 
1 
7 
8 
7 
4 

4 
3 
6 
li 

6 
3 
4 
2 
4 
3 
1 
6 
6 
4 
2 

0 

1 
0 
0 
0 

1 

2 
0 
0 
1 
0 
2 
3 
3 
2 

3 
3 

4 
4 
4 
3 
4 
2 
3 
4 
1 
4 
6 
4 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% 

II. 

3rd  May 

4 

7th    

4 

III. 

20th    

4 

IV. 

25th    „    

6th  June 

3 

30th  June 

12th    „    

4 

7th  July 

2 

V. 

7th    „    

3 

16th  July 

14th    „    

4 

27th  Auflr 

1 

VI. 

24th  July 

4 

VII. 

26th    „    

Uth  Auff 

6 

"•" •**    f»    ..•.••••• 

27th    „    

4 

2l8t  Sept 

2 

Totals 

72 

67 

16 

60 

0 

60 

The  dead  animals  show  an  excessiye  emaciation;  in  the  sub- 
cutaneous tissue  is  found  an  edematose  infiltration  limited  to  the 
point  of  inoculation. 

In  thei  abdominal  cayity  comes  a  certain  quantity  of  turbid  liquid, 
yiscous,  and  in  some  cases  of  bloody  aspect.  The  serosa  is  opaque 
and  injected  with  blood,  and  on  the  intestinal  coil,  or  floating  m  the 
peritoneal  liquid,  are  found  flakes  of  fibrous  exudation. 

The  stomach,  the  small,  and  often  the  large  intestine  are  swollen 
with  gas.  Intestinal  ectasia  prevails  in  the  last  space  of  the  small 
intestine. 

The  intestinal  contents  are  abundant,  serous,  and  often  hemor- 
rhagic. 

The  mucous  membrane  is  hypenemic,  especially  at  the  pyloric 
orifice,  the  hyper»mia  extending  to  the  whole  of  the  small  intestine ; 
it  is  accentuated  in  the  small,  and  frequently  in  the  first  portion  of 
the  large  intestine.  Many  of  the  Beyer's  patches  are  enlarged,  of  a 
grey  colour,  and  some  also  strewed  with  hemorrhage. 

The  lymphatic  ganglia  of  the  mesentery  are  enlarged  in  volume, 
are  much  congested,  and  exhibit  ecchimotic  spots. 

The  spleen  is  nearly  always  greater  than  at  the  normal,  sometimes 
of  normal,  sometimes  of  port  wine  colour.  The  liver  is  also  aug- 
mented in  volume,  and  shows  a  deep  red  tint,  the  constituence  is 
much  diminished,  and  it  liquefies  easily.  The  gall-bladder  sometimes 
contains  bloody  liquid.  The  supra-renal  capsules  are  intensely  hyper- 
»mic,  the  kidneys  augmented  m  volume.  The  testes  exhibit  ecchi- 
motic spots.  The  uterus,  especially  in  cases  where  gestation  is  founds 
is  much  congested.    In  the  thoracic  cavity  the  '^T\caidAxmiS&  ^^j^tAw^ 
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bj  liquid,  clear  or  purulent ;  the  pleura  contain  a  little  clear  liquid, 
and  sometiines  the  lungs  appear  congested. 

This  is  the  post-mortem  appearance  of  those  guinesrpigs  who  hare 
died  after  twenty-four  hours.  In  those  which  died  after  the  third 
-day  the  alterations  described  are  less  pronounced. 

The  gastro-enteric  mucus  is  found  to  be  in  a  state  of  catarrhal 
inflammation  ;  flie  Peyer^s  patches  are  swollen,  but  pale. 

In  the  guinea-pigs  which  died  after  the  ninth  or  tenth  day  from 
the  inocuktion,  I  have  met  with  many  punctiform  and  even  per- 
forated ulcerations  of  the  Peyer's  patches. 

In  these  guinea-pigs  the  follicles  of  the  colon  exhibit  sufficiently 
pronounced  hyperplasia. 

In  those  cases  besides,  in  which  the  death  of  the  animals  has  been 
late,  the  liver  and  the  spleen  were  pale  and  flaccid,  the  mesenteric 
ganglia  engorged,  exteriorly  of  grey  colour  and  interiorly  of  muddy 
white,  and  of  soft  consistency. 

From  the  bacteriological  observations  made  on  these  animals,  it 
results  that  the  typhoid  bacilli  are  found  nearly  always  in  all  the 
organs  of  which  cultures  were  made;  it  is  to  be  noticed  however 
that  the  animals  which  died  after  twenty-four  hours  contain  in  the 
tissues,  only  typhoid  bacilh  as  may  be  seen  from  the  cultures  on 
plates.  But  in  the  animals  who  died  after  the  the  third  day  the 
typhoid  bacilli  are  found  often  in  company  with  other  micro- 
organisms. The  value  which  the  presence  of  these  micro-organisms 
may  have  will  be  shewn,  when  I  have  stated  the  result  of  the 
bacteriological  examination  of  the  different  series  of  animals  under 
experiment. 

I  now  give,  in  the  following  Table,  the  results  which  refer  to  the 
examination  of  the  typhoid  bacilli  in  the  organs : — 

First  Series.     Experiments  on  Guinea-pi^fs,     Typhmd  Culture  A. 

Table  IV. 


Number  of  times 

Cnltares  were  made  from. 

Number  of 
cultures  made. 

in  which  typhoid 
colonies  were 

1 

developed. 

Pleurae  fluid         

..        ...        •.• 

2 

1 

Blood  from  the  heart 

6-2 

41 

Peritoneal  fluid 

62 

46 

^IV6f                •••             •••             ••.             . 

62 

45 

Bile  in  the  gall-bladder  ... 

34 

29 

Spleen        

52 

44 

Engorged  mesenteric  glands    . 

12 

10 

Placental  tissue 

1 

1 

Amniotic  fluid      

1 

0 

Foetus         

1 

0 

Urine  in  bladder 

6 

3 

In  the  microscopic  sections  of  the  liver  and  of  the  spleen,  the 
parenchymal  tissue  is  strewn  with  bacilli,  single  or  united  in  groups 
aiso  numerous  ;  in  the  lumeiv  oi  t\i^  N^^^^\a  ^^tA  ^c^>u\d  their  walls 
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they  are  seen  in  great  numbers.  Following  the  course  of  the  large 
vessels,  in  the  parts  where  they  are  cut  longitudinally,  bacilliary 
forms  are  seen  in  infinitesimal  numbers,  mixed  with  the  blood  clots 
whose  course  they  evidently  follow. 

In  the  cases  in  which  the  bacteriological  examination  had  shown  a 
mixed  infection,  in  sections  of  the  liver  and  of  the  spleen,  besides  the 
bacilliary  forms  micrococci  were  observed  scattered  or  united  in 
multiple  foci. 

In  the  Peyer*s  patches  the  bacilli  are  found  sometimes  in  the 
mucus,  in  separate  numerous  groups  distributed  through  the  whole 
of  its  thickness,  especially  around  and  in  the  follicles.  Besides  the 
bacilliary  invasions  some  patches  show  accumulations  of  micrococci, 
in  the  surface  layers  of  the  mucus  and  in  some  cases  in  its  whole 
thickness. 

In  the  sections  of  the  engorged  mesenteric  glands  is  to  be  seen  a 
comparatively  small  number  of  bacilh  in  the  lacunar  spaces,  much 
dilated,  and  among  the  hemorrhagic  spots  which  occupy  large  spaces 
between  the  parenchyma  and  the  cortical  tissue;  but  it  is  only  in 
some  points  of  the  glandular  stroma  adjoining,  and  among  the 
trabictuo  of  the  medullary  stratum,  that  rather  numerous  groups  of 
bacilli  may  be  observed. 

Experiments  on  Rahbiis, 

Not  less  important  than  the  preceding  experiments  are  those  made 
on  rabbits.  These,  subjected  to  the  same  treatment  as  the  guinea-pigs 
of  which  we  have  already  spoken,  become  perceptibly  thinner,  lose  their 
hair,  and  in  a  short  time  acquire  the  receptivity  to  the  action  of  the 
typhoid  bacillus.  Inoculated  with  culture  in  the  quantity  of  0*26 
to  0'50  ccm,  they  die  between  the  second  and  fourth  day. 

I  have  collected  the  experiments  on  these  animals  in  the  following 
Table  :— 

Firtt  Series.     Experiments  on  Babbits.     Typhoid  Culture  A. 

Table  V. 


1 

DftjB  on  which  the 

animftls  have  been 

pnt  to  breftthe 

pntrid  gMM. 

Dm  on  which  the 

anlmalii  have  been 

inocalAted. 

Number  of  prepared 
Anlmalii. 

Number  of  animala  in 
control  ezperimenL 

Inocn- 
Uted. 

Died. 

5JS 

Di«L 

CO -5 

I. 

4th  Auff 

11th  Aug 

1 
1 
1 
2 
2 
4 

1 
I 
1 
2 
2 
4 

0 
0 
0 
0 
0 
0 

2 

0 
0 
0 
0 
0 
0 

II. 

14th    ^    

2l8t      

in. 

24th    

7th  Sent 

IV. 

7th  Sent 

13th    ,,    

V. 

16th    

19th    

VI. 

2l8t     

25th    

"'*••    ft    ••••••••• 

Totals 

11 

11         0    1 

7 

0 

7 

At  the  autopsy  the  rabbits  exhibit  great  swelling  of  the  abdomen 
and  general  emaciation :  the  muscular  tissue  shows  a  reddish  tint. 
The  intestines  are  distended  by  gas  and  are   hyper»mic.     The 
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intestinal  mucus  is  swollen  and  hjpersBmic ;  the  hyperemia  is  more 
accentuated  in  the  parts  corresponding  to  the  swollen  Foyer's  patches. 
In  some  animals  may  be  observed  some  patches  with  incipient  ulcer- 
ation. Once  I  found  the  small  intestine  perforated;  another  time 
the  colon  exhibited  considerably  swollen  follicles  containing  pus,  and 
some  ulcerated. 

The  Peyer  8  patch  which  was  found  on  the  small  intestine,  at  the 
point  at  which  it  opens  into  the  colon,  was  very  large,  attaining  the 
proportions  of  a  halfpenny. 

Ihe  mesenteric  ganglia  are  engorged,  of  a  dirty  white  colour,  with 
contents  of  soft  consistency. 

The  spleen  and  the  liver  are  of  the  normal  dimensions,  but  are 
rather  congested. 

The  distribution  of  the  bacilli  in  the  organs,  according  to  the 
bacteriological  investigation,  is  as  follows  : — 

First  Series,     Experiments  on  Eahhits.     Typhoid  Culture  A. 

Table  VI. 


Number  of  times 

Cultures  were  made  from. 

Number  of 
cultures  made. 

in  which  tjrpbold 

coloaiee  were 

dereloped. 

Pericardial  fluid 

•  •  • 

1 

1 

Bluod  from  the  heart     

•  •  • 

11 

9 

Peritonea]  fluid 

8 

8 

Liver 

•  •  • 

10 

5 

Bile  in  the  gall-bladder 

•  •  • 

6 

4 

Spleen 

•  •  ■ 

11 

11 

Engorged  mesenteric  ganglia    .. 

•  •  » 

B 

2 

Uiine  m  bladder 

•  •  • 

11 

11 

The  microscopic  examinations  of  the  sections  of  the  liver  and  the 
spleen  has  given  a  result  identical  with  that  of  the  guinea-pigs. 

The  mesenteric  ganglia  nevertheless  were  nearly  always  found  to 
be  invaded  by  micrococci ;  in  the  sections  made  at  the  level  of  the 
hyperplastic  Peyer's  patches,  in  the  surface  stratum  of  the  mucus, 
are  seen  accumulations  of  micrococci ;  whilst  in  its  deep  layer,  and 
often  also  in  the  muscular  layers,  typhoid  bacilli  are  very  numerous. 

The  rabbits,  therefore,  like  the  guinea-pigs,  breathing  putrid  gases, 
acquire  the  predisposition  to  typhoid  infection,  which  determines,  in 
their  organism,  much  more  evident  and  characteristic  changes  than  in 
the  animals  of  the  preceding  experiments. 

FIRST    SET    OF    EXPERIMENTS. 

Second  Series. — Bacilli  of  Typhoid,  Cultueb  B. 

Experiments  on  Guinea-pif/s  and  liabbits. 

Since  the  bacilli  of  typhoid  culture  in  rats  placed  in  ordinary 
conditions  attained  some  degree  of  \irulence,  I  have  limited  myself 
to  experiment  with  it  on  guinea-pigs  and  rabbits,  which,  in  a  normal 
state,  as  I  have  said  before,  resist  without  serious  consequences  sub- 
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cutaneous  inoculations  of  2  ccm  of  this  culture.  While  the  mini- 
mum fatal  dose  for  sub-cutaneous  inoculation  is  0*25  ccm  in 
prepared  animals. 

In  the  following  table  are  summed  up  the  experiments  made  on 
guinea-pigs  and  on  rabbits. 

Second  Series,     Typhoid  Culture  B. 
Table  VII. 


1 

Dajb  on  which  the 

Animals  have  heen 

pat  to  hreathe 

putrid  gasee. 

Days  on  which  the 

animals  have  been 

inocnlated. 

Number  of  prepared 
animala 

Number  of  animals  in 
control  experiment. 

Inocn- 
Uted. 

Died. 

^1 

11 

5l 

Died. 

II 

I. 

ExperimenU  en  Quine€hp{g», 
28th  Sept 3rd  Oct 

14 
2 
1 
2 
2 
4 
2 

27 

13 
2 

1 
1 
1 
1 
2 

1 

0 
0 

1 
1 

3 
0 

7 

|4 

2 
2 
2 
2 

0 

0 

0 
0 
0 
0 

7 

II. 

7th  Oct. 

15th     „     

»'- 

igth    , 

16th    

4 

2l8t      „      

2 

■"**"'         ft         .•••••••• 

28th    

2 

III. 

24th    , 

2 

IV. 

20th    ,.    

*  * ***    ft    •••••••»• 

28th 

2 

^'^'***    »f    ••••»•••• 

Totals 

21 

6 

19 

0 

19 

'     1 

V. 

JExptrtfMnti 
24th  Oct 

r  on  RabbiU, 
24th  Oct 

1 
4 
2 

1 

1 
3 
2 
1 

0 

1 
0 
0 

1 
3 
1 

1 

0 
0 
0 
0 

1 

VI. 

28th    

30th    

3 

***""•    ft    ••••••••• 

let  Nov. 

1 

4th    ^    

1 

^**»    tt    •••  •••••• 

Totals 

8 

7 

1 

6 

0 

6 

The  greater  number  of  guinea-pigs  died  in  from  eighteen  to  twenty- 
four  hours.  Some  nevertheless  survived  till  the  fifth  or  sixth  day. 
In  the  rabbits  death  supervened  in  a  period  of  time  varying  from 
one  to  three  days. 

In  the  guinea-pigs  and  in  the  rabbits  the  post-mortem  results  are  the 
same,  and  difier  from  those  of  the  preceding  series  of  animals  by  the 
greater  intensity  and  diffusion  of  inflammatory  symptoms.  In  fact 
these  exhibit  an  edematous  hemorrhagic  infiltration  diffused  through- 
out the  sub-cutaneous  cellular  tissue  of  the  abdomen,  congestion  of 
the  abdominal  viscerse,  and  also  of  the  lungs. 

The  peritoneal  and  pleural  cavity  contain  abundant  liquid  and 
bloody  exudation.  The  intestinal  mucous  is  hypersemic  and  swollen, 
and  only  some  of  the  Peyer*s  patches  are  hyperplastic. 

The  distribution  of  micro-organisms  in  the  parenchymal  organs 
and  in  the  Peyer's  patches  has  much  analogy  with  that  which  has 
already  been  described  in  the  animals  of  the  preceding  series.  J 
therefore  refrain  from  stating  their  details. 

From  the  bacteriological  researches  it  has  resulted  that,  nearly 
always,  typhoid  bacilli  only  have  been  found  in  the  or^ta^v^  ^ViSslV 
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have  been  examined ;  only  a  few  times  have  I  found  other  micro- 
organisms associated  with  those  of  typhoid. 

The  results  of  the  bacteriological  examinations  are  to  be  found  in 
the  following  tables : — 

Second  Series.     Typhoid  Culture  B. 
Table  VIII. 


Nmnber  of  tImM 

Organs  and  tiMuei  from  which  the  coltnres 

Number  of 

in  which  typhoid 

were  made. 

caltnrea  made. 

oolooiei  were 
dereloped. 

ExpenmentB  on  Guinea-pigs, 

X  lOUTOw           •■*             •••             •••             •••             *••             •• 

1 

0 

Blood  from  the  heart 

21 

19 

Peritoneum 

18 

17 

Liver 

18 

17 

Bile  in  the  gall-bladder 

8 

4 

Spleen 

21 

20 

Amniotic  fluid 

i 

0 

Placenta    

1 

1 

Foetus        

1 

1 

Urine  in  bladder  ... 

2 

2 

Bxperimenta  on  Rabbits. 

Blood  from  the  heart 

Peritoneum 

Liver 

Spleen 

Subcutaneous  oedema 


5 
6 
5 

6 
1 


By  the  distribution  then  of  the  typhoid  bacilli  in  the  various 
tissues,  and  by  the  alterations  which  they  have  caused  in  them,  I  am 
justified  in  concluding  that  they  have  caused  death  in  these  animals, 
following  upon  the  predispositions  which  the  latter  had  acquired  by 
breathing  putrid  gases. 

FIRST  SET  OF    EXPERIMENTS. 

Thibd  Sebies. — Bactbbium  Coli. 

Experiments  o?i  Ouhiea-pigs. 

I  wished  to  see  if  besides  typhoid  bacilli  bacterium  coli  of  attenu- 
ated virulence  was  also  capable  of  producing  infection  and  death  in 
animals  exposed  to  a  treatment  with  putrid  gases.  I  therefore  made 
use  of  a  culture  of  bacterium  coli,  whose  bacilU  inoculated  under  the 
skin  of  normal  guinea-pigs  at  a  dose  of  from  0*25  to  1  ccm  showed 
no  evident  change  either  local  or  general;  but  in  a  quantity  of 
1*50  and  2  ccm  they  produced  a  considerable  depression,  and  in 
the  point  of  inoculation  they  always  formed  a  rather  large  pulpy 
swelling,  which  disappeared  at  the  end  of  six  or  seven  days. 

Tlie  guinea-pigs  put  to  breathe  pvvtrid  gases,  inoculated  under  the 
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skin  with  0*25  or  0*50  ccm  of  culture,  died  in  a  time  varyiug 
from  eight  hours  to  three  days. 

The  post-mortem  characteristics  that  I  met  with  in  their  hodies 
were  an  acute  inflammation  diffused  through  all  the  ahdominal 
organs,  and  sometimes  also  in  the  lungs. 

The  bacteriological  examination  always  gave  the  bacterium  coli  alone ; 
and  this  examination  also  shows  that  in  guinea-pigs  put  to  breathe 
putrid  gases  the  susceptibility  to  infection  from  bacterium  coli  is  also 
augmented. 

In  the  following  Tables  I  have  set  forth  the  mortality  of  these 
animals  and  the  distribution  of  bacterium  coli  in  their  organism. 

Third  Series,     Experiments  on  Ghiinea-pigs,     Bacterium  Coli  Culture, 

Table  IX. 


§ 

as 


Dsyi  on  which  the 
animals  have  been 
pat  to  brsathe 
pntrld 


Days  on  which  the? 

animals  have  been 

inoculated. 


Number  of  prepared 
animals. 


Number  of  animals  in 
control  experiment 


Died. 


5JS 


Died. 


00 -p 


I. 


II. 


3l8t  Oct.,  1693. 


nth  Nov. 


4th  Not. 

9th  ,. 
12th  „ 
15th  „ 
15th  „ 

Totals 


2 

1 

1 

2 

0 

3 

3 

0 

2 

0 

2 

2 

0 

2 

0 

1 

0 

1 

1 

0 

4 

4 

0 

3 

0 

12 

10 

2 

10 

0 

2 
2 
1 
3 


10 


Third  Series,     Experiments  on  Guinea-pigs,     Bacterium  Coli  Culture, 

Table  X. 


Number  of  times 

Onltnres  were  made  from. 

Number  of 
cultures  made. 

in  wbich  typhoid 
colonies  were 

doTeioped. 

Pericardial  fluid 

... 

1 

1 

Blood  from  the  heart 

10 

10 

Peritoneal  fluid 

10 

10 

Liyer         

10 

10 

Bile  in  the  gall-bladder  ... 

1 

1 

Spleen       

10 

10 

The  experiments  which  I  have  already  set  forth  show  clearly  that 
putrid  gases  when  breathed,  exercise  a  great  influence  on  the  animal 
organism,  predisposing  it  to  tlie  action  of  typhoid  bacillus,  a  variety  of 
the  same^  and  of  bacterium  coli  even  when  attenuated.  This  result 
serves  to  revive  the  opinion  of  Liebermeister,  who  following  the  idea 
of  Budd,  and  combating  the  old  belief,  had  known  intuitively  that 
in  outbreaks  of  typhoid  epidemics  special  conditions,  both  individual 
and  local,  are  necessary  besides  the  presence  of  the  specific  virus. 

But  let  us  examine  the  results  which  have  led  to  this  conclusion. 
We  have  seen  that  the  animals  set  to  breathe  putrid  gases  lose  their 
natural  immunity  from  typhoid  infection ;  and  that  this  m&^  I^bJIe;]^ 


504 


ON   FITTBID   GASES. 


place,  it  is  necessary  that  they  should  remain  in  it  periods  varying 
according  to  the  individual,  as  is  shown  in  the  following  Table : — 

Time  necessary  for  the  animals  to  acquire  the  predisposition. 

Table  XI. 


Animals  under 
ezperiment 

Time  necessary  for  the  animals 
to  acquire  predisi)oeition. 

Kind  of  Cnlinre. 

Minimum 
time. 

Ayera^ 
timei 

time. 

f  Rats 

Days. 
5 
7 
3 

5 
0 

3 

Days. 
22 
18 
6 

6 
3 

6 

'tT 

FiBST  Sbbibs. 
Typhoid  Bacilli  (Ccdture  A)... 

<  Guinea-pigs  

Rabbits  

58 
18 

Second  Series. 
Typhoid  Bacilli  (Culture  B)... 

Thibd  Series. 
Bacterium  Coli  

V                                                  -  -  - 

/Guinearpigs  

Rabbits  

21 
6 

Guinea-pigs  

13 

Moreover,  the  time  necessary  to  acquire  this  predisposition  varies 
according  to  species,  since  rats  show  more  resistance  than  guinea- 
pigs  and  guinea-pigs  than  rabbits. 

It  appears  that  generally  the  animals  acquire  the  predisposition  to 
infection  more  easily  during  the  first  two  weeks  than  after  that  time. 
In  fact,  90  per  cent,  of  the  animals  inoculated  in  the  first  two  weeks 
died,  and  76  per  cent,  of  those  inoculated  in  the  following  weeks. 

This  fact  may  in  a  certain  degree  explain  how  it  is  that  some 
individuals  who  habitually  breathe  air  from  sewers,  or  in  whatever 
way  corrupted,  end  by  becoming  habituated  to  it,  and  are  no 
longer  attacked  by  intestinal  infections. 

1  now  give  in  two  Tables  the  percentage  figures  which  refer  to  the 
mortality  of  the  animals,  and  those  which  indicate  the  time  which 
transpired  between  the  day  on  which  the  animals  were  inoculated, 
and  that  on  which  death  has  supervened. 

Summary  of  Results  obtained, 
Table  XII. 

Percentage  Mortality  of 
all  animals. 


Kind  of  Culture  used. 


Animals  under 
experiment 


Prepared 
animals. 


Animalu  in 

control 
experimeota 


First  Series. 
Typhoid  Bacilli  (Culture  A) 

Second  Series. 
Typhoid  Bacilli  (Culture  B) 

Third  Series. 
Bacterium  Coli 


Rats    

Guinea-pigs 
Rabbits  


r  Guinea-pigs 
1  Rabbits  


Guinea-pigs 


Per  cent 
75-0 
79-0 
100-0 

80-0 
70-0 


83-3 


Per  cent. 
70 
OO 
OO 

OO 
0-0 


0-0 


6.   ALESSI. 


505 


Time  elapsed  between  the  inoculation  with  the  bacilli  and  the  death 

of  the  animals. 

Table  XIII. 


Kind  of  Onltora. 


Number  of  animals 
nnder  experiment 


Time  elapsed  between  the 

inocoladon  with  the 

bacilli  and  the  death  of 

the  animals. 


F1B8T  Sbribs. 
Typhoid  BadUi  (Culture  A) 


Second  Sbeibs. 
Typhoid  Bacilli  (Culture  B) 


Thibd  Sbbibs. 
Bacterium  Coli 


fBAta. 


»> 


Total  .. 
Guinea-pigs 


>t 
tt 
»> 
ft 

Total 


9 
25 

i7 

18 
6 
6 
3 
8 
8 

_3 

52 


I 


Rabbits  3 

4 

__4 

Total  11 


»t 
>» 


< 


^Guinea-pigs 

15 
3 

>t 

1 

»t 

»t 

1 

tt 

1 

[         Total  .. 

i  •  •  • 

21 

Babbits 


9f 

ft 


f 
[ 


,        1 

.    3 
_? 

.  1 

.  3 

.  2 

.  1 

.  3 

Total  16 


Total  .. 
Guinea-pigs 


ft 
ft 
ft 


12  to  24  hours. 

24 
24  to  36 


ft 


24 
3 
4 
6 
9 
10 
13 


2 
3 

4 


ft 
days. 


ft 


ft 


ft 


»t 


n 
n 
t* 


18  to  24  hours. 
30      „ 
2  days. 
5 
6 


ft 


It 


24  hours. 
2  days. 
3 


ft 


8  hours. 
20      t. 
24      n 

2  days. 

3  ^ 


The  figures  which  refer  to  the  mortality  of  the  animals  experi- 
mented upon  speak  for  themselveH,  the  more  so  when  we  consider  the 
attenuated  virulence  of  the  typhoid  culture,  and  the  small  quantity 
inoculated — ^that  is  from  0*25  to  0*50  ecm;  while  Chantemesse 
and  Vidal,*  Sanarello  ^^  and  Agro,*^  in  order  to  produce  death  in 
animals,  have  been  obliged  to  inoculate  >%ith  from  2  to  4  ccm  of 
a  typhoid  culture  whose  yirulence  they  had  been  able  to  increase. 

The  results  then  obtained  by  me  confirm  the  fact^  Qyd\s\\V\;^  Vr^ 
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practical  hygiene,  of  the  great  importance  which  putrid  gases  have 
m  the  development  of  intestinal  infections  like  typhoid.  However, 
the  said  facts  may  be  variously  interpreted ;  for  example,  is  the  great 
mortality  following  on  the  inoculation  of  the  typhoid  bacilli  due  to 
the  organic  predisposition  following  upon  the  inhalation  of  putrescent 
gaseous  substances,  or  to  a  double  infection,  i.e.,  to  the  concomitant 
action  of  the  other  micro-organisms  often  found  in  the  autopsy,  in  as- 
sociation with  the  typhoid  bacilli,  and  casually  arising  from  the  putrid 
surroundings  ?  In  typhoid  infection  in  man,  Eberth's  bacillus  is  not 
infrequently  found  associated  with  other  micro-organisms.  This  in 
fact  is  found  together  with  the  streptococcus  by  various  authors, 
among  whom  are  Nitter,"  E.  Frankel,"  Karlinsky,"  and  Vincent." 
According  to  the  facts  demonstrated  by  Vincent,"  the  gravity  of  the 
typhoid  infection  must  be  judged  in  relation  with  the  streptotific 
analogous  life,  from  which  an  exceptional  virulence  results,  due  to 
the  poisonous  principles  elaborated  in  the  organism  from  the  simul- 
taneous development  of  the  two  micro-organisms. 

The  micro-organisms  which  in  my  experiments  I  have  found 
together  with  the  typhoid  bacilli,  and  which  have  been  separated 
from  the  plate  cultures,  are  the  following : 

The  white  staphylococcus ; 

The  small  micrococcus ; 

A  bacillus  resembling  the  Proteus  vulgaris. 

From  the  inoculations  of  these  organisms  executed  on  rats,  guinea- 
pigs  and  rabbits,  the  result  was  that  they  bad  no  pathogenic  power ; 
besides  this,  in  inoculating  the  mixtures,  alias  the  cultures  of  analo- 
gous forms  of  life,  with  typhoid  bacilli,  I  am  convinced  that  no 
increase  of  virulence  is  obtained. 

From  these  observations,  therefore,  1  think  I  may  conclude  that 
the  death  of  the  animals  is  not  to  be  attributed  to  the  micro-organisms 
associated  with  the  typhoid  bacilli,  but  it  ought  rather  to  be  admitted 
that  they  penetrated  into  the  organism  when  the  organic  power  of 
resistance  had  yielded  to  the  action  of  the  inoculated  typhoid  bacilli. 
In  fact  such  a  penetration  could  easily  be  explained,  supposing  that 
in  some  points  of  the  tissues  alterations  had  taken  place,  such  as  to 
give  access  to  the  micro-organisms  which  were  in  contact  with  them. 
This  fact  is  especially  demonstrated  by  the  foci  of  micrococci  observed 
in  the  sections  of  the  Beyer's  patches  through  which  the  invasion 
probably  entered. 


SECOND  SET  OP  EXPERIMENTS. 

After  liaving  thus  studied  the  predisposing  action  of  putrid  gases 
taken  in  their  entirety,  it  remains  to  examine  whether  tlie  chemical 
substances  which  are  commonhf  given  out  in  the  form  of  gas  from  putrid 
fermentations,  can  also  exercise  separately  a  similar  influence  on  the 
animal  organism. 

It  is  known  that  a  cubic  metre  of  excremental  matter  can  give  out 
in  t'ventv-four  hours  about  1%  cbm  oi  ^«*^o£  which  10  cbm  are  of 
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fatty  neada  and  hydro-carbon  a  ;  5-6  cbm  ai'e  of  carbonic  acid ;  2-3  twe 
of  ammonia ;  20  litres  of  aulphuretted  hydrogen. 

These  gases,  considered  separately,  constitute  for  man  and  animals 
tbe  most  [Kosonoua  substances,  and  their  combination  produces  very 
npid  delet«rioua  effects.  It  interested  me  t^  study  their  action  on 
the  animal  organism  in  very  small  doses— certainly  smaller  than  the 
minimum  htu  dose — having  reference  to  the  possible  conditions  of 
air-pollution  of  houses,  through  gases  arising  from  badly  constructed 
clo«etB,  filth  and  other  causes,  where  the  doses  can  only  be  found 
weakened,  as  even  in  such  surroundings  natural  ventilation  is  con- 
stantly diluting  these  gaseous  productions. 

The  substances  which  I  adopted  for  these  experiments  are  the 
following:  Betilindol,  Ammonia,  Sulphuretted  Hydrogen,  Methyl 
Sulphide,  Carbonic  Acid,  Carbonic  Oxide,  Ammonium  Sulphide. 

The  animals  on  which  1  experimented  were  put  to  breathe  the 
gases  inside  a  large  bell  glass,  which  was  closed  in  such  a  manner  as 
to  make  change  of  air  possible. 

After  a  certain  time  I  inoculated  with  typhoid  bacUIi,  in  the  same 
manner  as  in  the  preceding  experiments.  The  reaidts  which  I 
obtained  are  collected  in  the  following  Table : — 

SECOND  SET   Of   EXPEBIHENTS. 

Experiment*  with  variout  gatei. 

Table  XIV. 


^,..,...,., 

InocDJtUon* 

til 

i 

mull 

1 

Rats 

24  Hay. 

7  July 
a)   "   ' 

13  Sept. 

21    „    .. 

6  Oct. .. 
21  Sept.. 

6  Oct... 

5  June. 
28    „    ., 

11  Au,.. 

7  Sapt. 
21    „    . 

2  Oct . 

15  „    „ 
2    ,.    . 

16  „    . 

1     0 

I 

4 
4 

4 

4 

£ 

3 
•i 

3 

3 
3 

3 

n 



& 

4 
4 
8 
8 
u 

4 

4 

4 

II 

Sulphuretted  hydrogen  ., 

GuinBarpifn . 

RetilJDdol  and  methyl  sul- 

^ 

Herilindol,    methyl      sul- 
phide, tuid  aaiaionm   .. 
Sulphide  of  smmonium... 
Sulphide  oF  &mmoDium  & 

Ouinea-iHBs , 

0 

1) 

Therefore  the  above-mentioned  gases  or  vapours,  taken  separately, 
do  not  predispose  animals  to  typhoid  infection.     In  fact,  in  all  the 
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experiments  only  three  animals  died,  and  those  from  other  causes, 
which  it  was  impossible  for  me  to  define.  And  not  only  did  the 
gases  taken  separately  have  no  predisposing  effect,  but  eyen  some  of 
them  when  mixed ;  for  which  reason  I  may  be  allowed  to  suppose 
that  both  the  exhalations  arising  from  fsBcal  matter,  and  the  exhala- 
tions arising  from  organic  matter  in  putrefaction,  are  not  composed 
of  simple  mixtures,  but  are  much  more  complicated  than  might  be 
believed.  And  the  predisposing  cause  might  also  have  its  seat  in 
those  fetid  substances  of  neutral  character,  which  it  is  impossible 
either  to  understand  or  determine,  whether  from  their  small  quantity, 
the  insufficiency  of  analytical  methods,  or  from  the  imperfection  of 
those  which  we  already  have.  In  any  case,  from  my  experiments 
can  be  drawn  this  useful  lesson,  that  the  above-mentioned  gases  or 
vapours  can  be  breathed  in  small  doses  without  their  predisposing  to 
typhoid  infection. 

From  my  researches,  taken  altogether,  I  think  I  am  authorised  to 
conclude  that — 

1.  The  inspiration  of  putrid  gases  predisposes  the  animals 

(rabbits,  guinea-pig,  rats)  to  the  pathogenic  action  of 
even  attenuated  typhoid  bacilli,  and  of  bacterium  coli ; 

2.  This  predisposition   is  due  to  the  combination  of  gases 

given  out  by  putrid  fermentations,  and  not  to  any  one 
separately ; 

3.  It   is   probable   that  this   experimental  predisposition  is 

diminished  by  prolonged  breathing  of  the  said  gases. 

These  conclusions  then  serve  to  confirm  what  some  authors  had 
epidemiologically  foreseen,  and  social  hygiene  had  practically  and 
painfully  confirmed. 
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THE  HERMITE  PROCESS  FOR  SANITATION 

OF  TOWNS. 

By  Edward  J.  Paterson,  M.I.E.E. 


The  readers  of  this  Journal  are  probably  cognizant  that  a 
process  under  the  above  name,  and  which  claims  to  be  a  distinct 
and  novel  departure  in  the  improved  sanitation  of  towns,  has 
been  the  subject  of  important  demonstrations  in  France  and  in 
England,  and  has  been  definitely  adopted  and  installed  by  the 
Corporation  of  Ipswich,  and  also  by  the  War  Ofiice  at  the 
Victoria  Hospital,  Netley. 

The  process  claims  to  obtain  by  the  electrolysis  of  sea  water 
or  similar  saline  solutions,  a  disinfectant  and  deodorizer  far 
more  efficient  and  less  costly  than  any  other  known  substance, 
in  fact,  at  so  low  a  cost  that  it  may  be  applied  to  the  cleansing 
and  disinfecting  of  the  sewers  of  a  town,  and  results  in  a  great 
improvement  of  the  effluent  sewage  at  a  cost  which  is  covered 
by  a  nominal  charge  on  the  rates. 

The  contention  of  the  inventors  is,  that  in  any  town  however 
perfect  the  system  of  sewerage,  the  existence  of  large  volumes 
of  putrescent  matter  flowing  through  the  sewers  and  giving 
forth  to  the  atmosphere,  and^  into  the  houses  where  the  araix\& 
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are  defectively  trapped,  gases  which  mix  with  the  air  breathed 
by  the  inhabitants,  is  a  source  of  danger  to  the  health  of  the 
town.  Also  that  the  attempts  made  to  minimise  the  evil  by 
ventilating  shafts  are  futile  and  costly ;  and  that  no  treatment 
of  sewage  can  be  satisfactory  but  one  that  prevents  putrefactive 
changes  till  the  sewage  is  outside  the  bounds  of  the  town,  and 
that  the  only  way  to  effect  this  is  to  mix  the  sewage  with  an 
efficient  antiseptic  as  soon  after  its  production  as  possible. 

The  writer  is  aware  that  experts,  whose  opinion  demands 
respect,  have  denied  that  there  is  any  evidence  of  pathogenic 
germs  existing  in  the  sewer  air,  and,  therefore,  contend  that 
sewer  gases  cannot  be  directly  productive  of  typhoid  and  other 
diseases,  notwithstanding  the  general  opinion  of  the  medical 
faculty  to  the  contrary.  In  the  number  of  this  Journal  for 
April,  1895,  Dr.  Louis  Parkes  has  very  ably  reviewed  this 
question  from  both  sides,  and  says  that  though  it  is  *'  difficult 
to  understand  how  specifically  infected  sewage  plays  any  part 
at  all  in  the  dissemination  of  typhoid  fever,  yet  that  it  ooes  so 
is,  perhaps,  one  of  the  best  recognised  facts  in  the  science  of 
preventive  medicine."  The  burden  of  the  proof  to  the  contrary 
rests  with  the  Bacteriologists,  and  in  the  meantime  the  almost 
universal  belief  in  the  toxic  qualities  of  putrescent  sewage,  and 
the  gases  arising  from  it,  may  be  considered  as  not  having  been 
effectively  or  even  seriously  controverted. 

The  apparatus  used  in  the  Hermite  process  for  electrolysing 
sea  water,  is  one  specially  designed  and  perfected  at  great  cost 
and  after  lengthened  trials.  It  consisl^  of  a  galvanised-iron 
tank  in  which  are  platinum  and  zinc  electrodes  of  veiy  con- 
siderable superficial  area.  The  platinum  electrodes  are 
constructed  of  platinum  wire  gauze ;  the  zinc  electrodes  are 
discs  of  pure  zinc,  a  series  of  which  are  threaded  upon  two 
spindles,  with  room  between  them  for  the  platinum  electrodes 
to  be  inserted.  The  zinc  electrodes,  being  attached  to  a  spindle, 
revolve,  and  have  scrapers  acting  on  them  for  the  purpose  of 
removing  the  deposit  of  magnesium  oxide  which  coats  their 
surface  during  the  electrolysis.  The  normal  size  of  these 
electrolysers  is  such  that  a  current  of  1,000  or  1,200  amperes 
may  be  employed,  and  the  electromotive  force,  which  of  course 
varies  slightly  according  to  the  density  of  the  solution,  may  be 
taken  approximately  at  6  volts.  On  filling  the  tank  with  sea 
water,  and  passing  the  current  through  tne  electrolyser,  the 
electrolysis  of  the  sea  water  is  brought  about. 

The  chemical  changes  which  take  place  are  a  little  obscure, 
and  any  explanation  that  has  been  given,  limiting  them  to  the 
production  of  hypochlorites  of  a  similar  nature  to  those  con- 
tained in  bleaching  powder,  ^Yf\t\\  tl^a  substitution  of  magnesia 
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for  lime  as  a  base)  are  not  sui&cient  to  account  for  the  remark- 
able disinfecting  power  of  the  sea  water  after  electrolysis.  The 
results  of  the  electrolysis  are  of  a  complex  nature  and  seem  to 
point  to  the  production  of  two  or  more  distinct  antiseptic  pro- 
ducts, one  01  which  (the  hypochlorite)  is  tolerably  stable,  and 
the  others  exceedingly  unstaole,  but  at  the  same  time  of  high 
antiseptic  power.  Dr.  Rideal,  in  his  work  on  disinfectants,  has 
referred  to  the  antiseptic  properties  of  peroxide  of  hydrogen 
and  also  of  the  periodates  and  hints  at  the  probability  of  their 
existence  in  the  hermite  solution  (pp.  76  and  84) ;  and  it  is 
probable  that  here  we  have  a  clue  to  the  chemical  changes 
which  account  for  the  remarkable  properties  of  electrolysed  sea 
water  prepared  by  the  Hermite  process,  as  all  the  conditions 
necessary  for  the  production  of  these  substances  appear  to  be 
present.  Anyway,  it  is  a  fact,  that  hermitine  (as  the  Hermite 
oolution  is  called)  loses  much  of  its  antiseptic  properties  if 
allowed  to  get  stale,  and  it  is  very  unfortuate  that  some  of  the 
tests  on  the  antiseptic  value  of  hermitine  have  been  made  by 
eminent  chemists  with  stale  solution,  and  that  where  this  has 
been  done  its  value  has  been  much  underrated. 

For  purposes  of  comparison,  the  chemical  tests  made  of  the 
hermitine  have  ignored  these  unstable  products,  and  simply 
dealt  with  the  amount  of  available  chlorine  per  litre,  as  shewn 
by  the  arsenious  acid  test.  As  the  production  of  hypochlorites 
may  be  presumed  to  be  always  accompanied  by  that  of  the 
more  unstable  products,  this  test  may  be  considered,  perhaps, 
as  being  adequate  to  the  purpose  in  view — at  all  events  with 
freshly  prepared  samples. 

The  sea  water  is  electrolysed  till  it  shows  with  the  arsenious 
acid  test,  from  half  a  gramme  to  one  gramme  per  litre  of 
•chlorine.  It  is  generally  admitted  by  the  experts  who  have 
reported  on  the  process,  that  if  sufficient  hermitine  be  added  to 
the  sewage  of  the  town  to  give  one  gramme  of  chlorine  per 
head  of  population  per  24  hours,  effective  deodorization  and 
arrest  of  fermentation  for  two  davs  is  secured;  and  that  an 
increase  of  the  amount  to  2,  3,  4,  5,  or  6  grammes  per  head 
results  in  the  complete  destruction  of  micro-organisms,  the 
pathogenic  ones  succumbing  to  2  or  3  grammes  per  head,  and 
the  more  resistant  spore  breeding  organisms  to  stronger  doses. 
Samples  of  sewage,  treated  with  2  or  3  grammes  per  head,  have 
been  found  to  keep  free  from  smell  and  fermentation  for  14  days, 
that  is,  until  in  the  ordinary  course  of  things,  the  sewage  would 
have  been  far  out  at  sea. 

The  properties  of  hermitine  have  been  investigated  by  various 
eminent  experts,  and  (except  where  as  stated  above  a  stale 
^ution  has  been  employed  and  its  antiseptic  value  Mv^d&rc^X^^ 
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their  reports  are  eminently  satisfactory.     These  reports  com- 

?rise  those  of  Dr.  Buffer  and  Sir  Henry  Roscoe  for  the  British 
nstitute  of  Preventive  Medicine ;  Dr.  Piton  of  the  Naval 
School  at  Brest ;  Dr.  L  de  Christmas  of  Paris ;  a  Commission 
specially  appointed  by  the  "Lancet;"  one  by  Mr,  Napier,  the 
County  Analyst  of  Ipswich,  and  a  suggestive  one  by  Dr. 
Jenkins,  the  Medical  Officer  of  health  for  Ijjrtham. 

In  some  of  the  trials  made  with  Hermite  Solution,  it  was 
applied  to  fresh  foecal  matter  direct  from  the  water-closet  and 
not  to  liauid  sewage.  Mons.  Hermite's  aims  were  directed  ta 
the  complete  sterilisation  of  foecal  matter  by  using  hermitine  to- 
replace  the  ordinary  flush  for  the  closet,  he  having  in  his  mind 
the  sanitary  needs  rather  of  continental  and  tropical  towns  than 
of  towns  in  the  United  Kingdom.  It  is  probably  somewhat 
unfortunate  that  the  first  aemonstration  of  the  process  in 
England,  viz.,  that  at  Worthing  early  in  1894,  was  carried  out 
on  these  lines,  as  it  gave  opponents  occasion  to  remark  with  some 
show  of  truth  that  whatever  the  effect  on  the  sewage  might 
be,  the  introduction  of  the  process  on  this  system  would  require 
such  a  network  of  supply  pipes,  and  necessitate  such  alterations 
to  the  sanitary  arrangements  of  every  house,  that  the  cost  and 
inconvenience  would  set  the  public  against  it. 

The  Heimite  system  has  been  too  much  considered  as 
exclusively  a  system  for  conveying  this  antiseptic  into  the 
houses  for  flushing  the  closets  with  it,  which  is  hardly  a  fair 
statement  of  the  case.  It  is  essentially  a  system  for  treating 
the  sewage  in  the  sewers  as  high  up  as  it  is  found  economical 
or  advantageous  to  go ;  and  it  must  be  allowed  that  Dr.  Buffer 
has  very  properly  pointed  out  that  every  town  must  be  treated 
on  its  own  merits.  Where  the  sanitary  arrangements  of  the 
houses  are  good,  so  far  as  modem  science  goes,  and  where 
the  death-rate  is  comparatively  low,  financial  prudence  may 
dictate  confining  the  application  of  the  system  to  the  main 
sewers  and  the  branch  sewers.  On  the  other  hand,  where  (as 
is  the  case  with  a  large  number  of  towns  in  tropical  climates) 
the  death-rate  is  extremely  high  and  sanitary  arrangements  are 
very  defective,  and  it  is  found  that  the  authorities  are  justified 
in  imposing  upon  the  inhabitants  a  considerable  outlay  in  order 
to  bring  the  health  of  the  town  up  to  modem  views  of  sanita- 
tion, then  a  complete  system  of  carrying  the  solution  into  the 
houses  should  be  insisted  upon.  Between  these  two  there  are 
various  modifications.  There  is  the  consideration  whether,  in 
towns  which  limit  the  application  of  the  system  to  the  main 
and  branch  sewers,  an  exception  should  not  be  made  in  dealing 
with  any  insanitary  areas  or  in  dealing  with  hospitals ;  also, 
>viiether  it  is  not  wise  to  i^TO\\d^  ^taxvd-^ii^es  in  different  parts 
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of  the  town,  where  the  disinfectant  supply  can  be  obtained 
freely  by  all  inhabitants  requiring  it,  and  the  use  of  it  made 
compulsory  in  visitations  of  epidemic.  Numerous  other  modi- 
fications of  the  application  of  the  system  will  suggest  them- 
selves to  meet  special  cases. 

In  order  more  fully  to  set  forth  the  method  of  working,  and 
the  results  obtainable  by  the  Hermite  system,  it  may  be 
interesting  to  give  a  few  particulars  of  the  work  carried  out  at 
Ipswich,  at  Lytham,  and  at  the  Victoria  Hospital,  Netley. 

Ipswich. — The  Sewerage  Committee  of  Ipswich  beinff  favour- 
ably impressed  by  what  they  saw  of  the  system  at  Worthing, 
determined  in  the  autumn  of  1894,  to  put  down  a  temporary 
installation  to  test  the  result  of  the  process  on  a  limited  section 
of  their  sewerage  system.  After  three  months'  run  the  County 
Analyst  reported  on  it  in  very  favourable  terms.  The 
Sewerage  Committee  followed  up  this  report  by  urging  strongly 
on  the  Town  Council  the  permanent  adoption  of  the  process, 
at  all  events,  on  a  scale  sufficient  to  deodorize  the  main  sewer 
and  improve  the  outfall,  both  of  which  were  sources  of  great 
annoyance  from  bad  smells.  The  Borough  Surveyor  stated  that 
nearly  a  thousand  pounds  had  already  been  spent  on  ventilating 
shafts,  and  another  thousand  would  certainly  be  required  before 
the  smells  could  be  effectively  dealt  with.  The  adoption  of  the 
process  would  save  this  further  outlay.  It  was  unanimously 
resolved  by  the  Council  to  put  down  an  installation  sufficient, 
at  all  events,  to  supply  hermitine  to  the  main  sewer  at  the  rate 
of  one  gramme  chlorine  per  24  hours  per  head  of  population. 
The  outlay  necessary  for  this  was  calculated  at  from  £2,000 
to  £2,500,  and  the  annual  cost  about  £300  to  £350,  or  say  l^d. 

ST  head  of  population  per  annum.  The  approval  of  the  Local 
ovemment  Board  having  been  obtained  and  the  site  selected, 
the  installation  was  erected  and  set  to  work  in  May,  1895,  and 
has  been  at  work  daily  ever  since. 

The  plant  consists  of  a  compound  engine  giving  about  30- 
brake  h.p.,  a  4-pole  dynamo  giving  a  current,  of  600  amperes 
and  28  volts,  4  electrolysers  placed  in  series  and  so  arranged 
that  the  supply  of  sea  water  flows  from  one  to  the  other,  the 
electrolysis  being  completed  at  the  discharge  outlet  of  the 
lower  one,  a  pump  to  draw  the  sea  water  from  the  docks  three 
quarters  of  a  mile  away,  and  another  centrifugal  pump  to  force 
tne  electrolysed  fluid  through  600  yards  of  galvanized  iron 
pipes  to  the  point  where  it  is  discharged  into  the  main  sewer. 
The  process  is  continuous,  viz.,  the  hermitine  as  fast  as  it  is 
produced  is  delivered  into  the  sewer  and  disinfects  the  sewage 
during  its  course  through  the  town  to  the  outfall  works,  two 
miles  down  the  river  Orwell,  a  point  well  known  to  steamboat 


514  THX  HEBMITB  FB00ES8. 

passengers  up  the  Orwell  by  the  bad  smells.  The  amount  of 
sea  water  drawn  from  the  docks  in  the  24  hours  approximates 
26,000  gallons,  or  1,100  gallons  per  hour,  and  the  chlorine 
production  is  2,400  grammes  per  hour,  or  say,  2^  grammes  per 
gallon  or  ^  gramme  per  litre.  This  is  produced  by  an  electrical 
expenditure  of  600  amperes  and  5  to  6  volts  for  each  of  the 
4  electrolysers,  so  the  yield  in  chlorine  is  1  gramme  per  ampere 
hour.  In  fact  it  is  somewhat  above  this,  as  the  report  of  the 
County  Analyst  submitted  after  three  months'  run  shows,  his 
tests  being  taken  daily  for  30  consecutive  days. 

The  effect  of  turning  into  the  main  sewer  26,000  gallons  per 
diem  of  Hermitine  of  the  above  strength  is  very  satisfactory. 
It  must  be  borne  in  mind  the  amount  is  very  small  and  did  not 
pretend  to  be  effective  for  sterilisation  or  other  than  effective 
deodorisation.  The  sewer  throughout  its  length  is  free  from 
smelly  and  samples  taken  at  any  point  keep  sweet  for  three  or 
four  days  in  the  laboratory.  The  sewer  is  much  cleaner,  the 
slimy  matter  being  broken  up  and  washed  away,  and  the 
e£9uent  greatly  improved.  This  last  is  attested  by  captains  of 
steamers  coming  up  the  Orwell  who  assert  that  in  no  previous 
year  has  the  condition  of  the  Orwell  near  the  outfall  works 
been  so  satisfactory.  And  what  is  more  significant  is  that  the 
effects  improve  from  week  to  week,  showing  that  much  of  the 
hermitine  has  been  absorbed  by  the  mud  deposits  in  the  sewer, 
and  as  these  get  cleansed  by  its  action,  and  the  disinfectant 
exerts  its  full  power  on  the  daily  flow  of  sewage,  the  effluent 
improves  more  and  more.  The  result  all  round  is  considered 
very  satisfactory  by  the  Town  Council,  and  it  is  contemplated 
to  increase  the  plant  and  extend  the  distributing  pipes  so  as  to 
supply  the  solution  to  the  higher  parts  of  the  branch  sewers, 
and  to  allow  of  stand-pipes  being  erected  at  different  parts  of  the 
town  at  which  the  disinfectant  can  be  drawn  off  for  flushing 
down  any  insanitary  areas.  This  last  is  a  very  important 
feature  of  the  system,  for  the  cost  of  production  does  not  exceed 
one  penny  per  hundred  gallons,  so  that  it  can  be  lavishly 
employed,  and  would  no  doubt  be  freely  used  for  the  disinfection 
of  insanitary  areas  if  provided  free  of  charge. 

In  his  paper  read  before  the  British  Association  in  September 
last,  Mr.  Napier  says : — 

"  I  noticed  in  some  of  my  early  morning  inspections,  when 
the  flow  of  sewage  was  at  its  minimum,  that  the  deposit  in  the 
sewer  was  bleached  nearly  white  by  the  action  of  the  electro- 
lysed solution.  This  process  has  not  been  going  long  enough 
to  allow  me  to  obtain  any  statistics  as  to  the  health  of  the 
Borough  or  the  death-rate,  compared  with  previous  years  and 
with  other  towns ;  but  this  I  know  that  where  the  sewage  has 
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been  treated  no  complaints  have  been  received  as  to  o£Fensive 
smells.  I  am  confident  that  any  town  that  adopts  this  process, 
which  will  erect  plant  to  produce  enough  of  the  electrolysed 
solution,  will  be  spending  money  in  the  right  direction,  and  in 
time  will  feel  the  benefit  by  increased  health  of  the  inhabitants 
and  by  having  a  lower  death-rate.  This  is  what  I  have 
suggested  Ipswich  should  do,  so  that  in  a  year  or  two,  when  we 
are  able  to  make  comparisons,  we  will  find  a  reduction  in  the 
death-rate.  Such  a  result  will  make  the  process  cheap  at  any 
price." 

Lytham. — ^The  trial  of  the  process  at  Lytham  for  four 
months  last  summer,  presents  several  points  oi  interest,  which 
are  dealt  with  in  a  very  suggestive  report,  submitted  to  the 
Urban  District  Council  bv  Dr.  Jenkins,  the  Medical  Officer  of 
Health.  Lytham  has  a  population  of  5,0()0,  and  the  sewage 
has  up  to  now  been  turned  into  the  Liggard  brook  at  two  or 
three  separate  points,  the  highest  of  which  is  half-a-mile  from 
where  the  brook  runs  into  the  Ribble.  At  the  bridge  on  the 
Preston  road  are  a  pair  of  automatic  tide  gates,  so  that  at  high 
tide  the  sea  water  flows  up  to  that  point,  the  sewage  delivered 
into  the  upper  reaches  of  the  brook  being  dammed  back  by 
these  gates.  At  this  point  consequentlv  there  is  always  a  great 
acctmiulation  of  sewage  matter  partly  brought  down  from 
above  the  bridge  and  partly  washed  back  from  below  by  the 
incoming  tide,  and  the  smell  arising  from  this  is  observable  far 
and  wide.  When  the  tide  is  out  all  the  upper  part  of  the 
brook  is  bordered  by  evil  smelling  mud  banks  perfectly  black. 
An  analysis  of  this  mud  shows  the  greater  part  to  be  clay 
brought  down  the  brook  from  higher  up  the  stream  and  the  clay 
and  sewage  accumulate  to  the  depth  of  from  one  to  two  feet. 
Altogether  it  is  a  most  dangerous  and  unsavoury  condition  of 
things  to  exist  so  near  a  town.  Owing  to  the  sewers  of  the 
town  being  in  sections  independent  of  one  another  it  was  found 
impracticable  to  deal  with  more  than  one  of  these  sections. 
The  plant  was  put  down  near  the  pier,  a  tank  of  sea  water 
being  there  available.  £ach  day  some  10,000  to  12,000  gallons 
of  hermitine  were  run  into  this  section  and  three  months  run 
resulted  in  effecting  a  total  disappearance  of  the  bad  smell  at 
the  bridge  and  a  most  decided  improvement  in  the  condition  of 
the  brook,  and  this  result  was  attained  in  spite  of  a  large 
amount  of  untreated  sewage  being  sent  into  the  brook  all  the 
time.  Dr.  Jenkins  in  his  report  states:  "The  probable 
conclusion  would  be  that  if  the  surface  layer  (which  had  been 
bleached  to  a  grey  colour)  were  constantly  removed  as  soon  as 
formed,  the  collection  (of  mud)  would  be  rapidly  disposed  of." 
The  running  of  the  plant  was  stopped  in  September  pending 
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the  consideration  of  alterations  to  the  outfall.  Since  the  supply 
of  hermitine  has  been  stopped  the  brook  has  returned  to  its 
original  condition  both  as  regards  the  blackness  of  the  deposits 
and  the  ofifensive  foulness  of  the  stream. 

Dr.  Jenkins  made  some  interesting  bacteriological  investiga- 
tions to  determine  the  comparative  microbicidal  value  of 
hermitine  and  other  disinfectants,  and  gives  hermitine  the 
preferance  by  a  long  way  as  regards  both  cost  and  efficacy. 
His  report  concludes  with  a  strong  recommendation  to  the 
Council  to  put  down  the  installation  permanently.  It  remains 
to  be  seen  if  they  will  do  so. 

The  Victoria  Hospital^  Netley. — This  military  hospital, 
situated  on  the  shores  of  Southampton  Waters,  contains  when 
the  wards  are  full  a  population  of  some  1,500,  staff  and  patients 
included.  It  consists  of  a  large  main  building  about  400  yards 
from  the  water  and  a  considerable  number  of  detached  buildings 
in  the  rear.  The  plant  is  erected  in  a  building  close  to  the 
shore,  and  is  capable  of  producing  about  600  gallons  per  hour  of 
hermitine.  The  solution  is  pumped  from  there  into  a  tank  at 
the  top  of  the  main  building  and  thence  distributed  by  pipes 
into  all  parts  of  the  same  and  also  intx)  all  the  previously 
mentioned  buildings  in  the  rear.  The  supply  pipes  are 
connected  with  the  closets  and  other  sanitary  arrangements, 
in  fact  hermitine  is  "laid  on"  through  the  whole  buildings  the 
same  as  the  water  supply.  The  capabilities  of  the  plant  are 
determined  by  the  needs  of  a  hospital  which  may  at  times  be 
crowded  with  patients  affected  with  infectious  disease,  and 
therefore  the  daily  output  is  far  greater  than  would  be  provided 
for  a  town.  If  worked  the  whole  twenty-four  hours  an  allowance 
per  head  of  sixteen  grammes  of  chlorine  could  be  obtained,  but 
it  is  expected  that  eight  hours  run  per  day  will  more  than 
suffice  for  ordinary  requirements.  In  this  case  then  the  plant 
is  based  on  the  highest  scale  of  possible  requirements  just  as  that 
at  Ipswich  is  based  on  the  lowest.  The  installation  has  been 
recently  started,  therefore  no  data  as  to  its  efficiency  are 
available. 

All  the  above  and  similar  cases  involve  the  erection  of  a 
power  station  and  a  low  tension  dynamo.  But  it  does  not 
follow  that  hermitine  cannot  be  produced  except  under  these 
conditions.  A  useful  modification  of  the  electrolyser  has  been 
introduced,  consisting  of  a  battery  of  small  electrolysers  con- 
nected in  series  and  workable  with  a  direct  current  of  50  or  100 
volts.  The  efficiency  of  these  is  far  less  than  the  ordinary  type, 
and  they  are  not  recommended  for  large  installations,  but  for 
isolated  cases  provided  with  direct  current  electric  light  plant 
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sach   as   steam  ships,  and  many  hospitals  and  factories,  this 
modification  is  of  great  importance. 

Such  an  apparatus  was  fitted  on  board  a  French  troopship 
bound  for  Madagascar  some  six  months  since,  and  has  given 
great  satisfaction.  Another  is  working  in  a  Catholic  school  in 
Marseilles  with  excellent  results,  and  there  is  a  wide  field  for 
this  type  of  electrolyser  wherever  electric  light  is  installed  on 
the  direct  current  system. 

The  application  of  the  Hermite  system  in  towns  provided 
with  electric  light  and  power  stations  deserves  consideration  as 
giving  a  "  day  load "  for  these  stations.  Even  where  the 
alternating  system  is  employed,  the  same  motive  power,  build- 
ings and  staff  can  be  made  use  of,  and  the  Hermite  process 
consequently  worked  economically.  As  the  steam  power  is  not 
available  during  the  whole  of  the  24  hours  a  somewhat  larger 
plant  has  to  be  put  down,  but  the  saving  in  staff  and  expenses 
and  stoker's  wages,  more  than  compensate  for  the  extra  cost  of 
this. 

Reference  has  been  made  hitherto  to  the  use  of  the  process 
for  the  sanitation  of  sea  coast  towns,  but  it  must  not  be  sup- 
posed that  the  cost  of  manufacturing  artificial  sea  water  would 
be  so  great  as  to  make  the  system  inapplicable  to  the  sanitation 
of  inland  towns. 

Moreover,  many  so-called  inland  towns  are  not  so  far  distant 
from  the  sea  coast  as  to  render  it  economically  impracticable  to 
have  sea  water  conveyed  to  them  by  pipes  from  the  nearest 
point  on  the  coast.  Such  a  scheme  is  in  contemplation  for 
London,  and  a  paper  on  the  subject  is  to  be  read  by  Mr. 
Grierson  before  the  Society  of  Arts.  Mr.  Grierson  proposes 
to  bring  a  supply  of  sea  water  from  the  South  coast  near 
Lancing,  for  the  purpose  of  supplementing  the  fresh  water 
supply  of  the  Metropolis,  the  sea  water  to  be  used  for  street 
watering,  baths,  etc. 

It  is  probable  that  if  this  scheme  is  carried  out,  the  consump- 
tion of  it  for  sanitation  by  the  Hermite  process  will  be  equal  to 
all  other  demands  on  it  put  together.  And  if  such  a  scheme 
is  feasible  for  London,  it  is  equally  so  for  Birmingham,  Man- 
chester and  other  inland  towns. 
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MEETINGS  HELD  OCTOBER  TO  DECEMBER,  1895. 

Sessional  Meeting. 

A  meeting  was  held  on  December  11th,  at  8  p.m.,  when  a  discussion 
was  opened  by  Sir  Douglas  Galton,  K.C.B.,  LL.D.,  E.R.S.,  on  the 
lessons  to  be  learned  from  the  experimental  investigations  by  the 
State  Board  of  Health  of  Massachusetts  on  the  Purification  of  Sewafi^. 
Sir  Benjamin  Baker,  K.C.M.Q.,  LL.D.,  F.E.S.,  in  the  chair.  The 
following  took  part  in  the  discussion:  Mr.  A.  E.  Binnie,  M.Inst.G.E.,. 
Professor  W.  H.  Corfield,  Dr.  Bideal,  Mr.  S.  E.  Lowcock,  and  others. 
About  90  Members,  Associates,  and  Visitors  attended.  The  paper 
and  discussion  will  be  published  in  Part  I.,  Volume  XVII. 

Lectures  and  Demonstrations  to  Sanitary  Officers. 

The  Twentieth  Course  of  24  Lectures  and  15  Practical  Demonstra- 
tions and  Visits  of  Inspection  to  trade  premises,  Eefuse  and  Sewage 
Disposal  Works,  Ac,  finished  on  November  22nd.  130  Studenta 
entered  their  names  for  this  coiu'se. 

Examinations. 

Examinations  for  Inspectors  of  Nuisances, — These  were  held  in  the 
following  towns : 

London,  December  6th  and  7th.  128  candidates  presented 
themselves,  and  83  were  certified  to  be  competent  as  regards  their 
sanitary  knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances. 

Cambridge,  December  13th  and  14th.  6  candidates  presented 
themselves,  and  6  were  certified  to  be  competent  as  regards  their 
sanitary  knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances. 

Manchester,  December  20th  and  21st.  63  candidates  presented 
themselves,  and  33  were  certified  to  be  competent  as  regards  their 
sanitary  knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances. 
The  Deputy-Chairman  of  The  Sanitary  Committee,  and  Dr.  J.  Niven, 
Medical  Officer  of  Health,  attended  as  Visitors. 

Examination  in  Practical  Sanitary  Science, — London,  December  6th 
and  7th.  22  candidates  presented  themselves  and  10  candidates 
were  granted  Certificates  in  Practical  Sanitary  Science. 
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FORTHCOMING  MEETINGS. 
Calendar,  January  to  April,  1896. 

Asfar  a$  at  present  arranged. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in 

each  Month  at  5  p.m.* 

Finance  Committee        .        .  .  Second  Wednesday  at  4  p.m. 

Exhibition  Committee   .         .  .  First  Tuesday  at  5  p.m. 

Congress  and  Editing  Committee  .  Second  Monday  at  5.15  p.m. 

Education  Committee    .         .  .  Third  Monday  at  5  p.m. 

Museum  and  Library  Committee  .  Fourth  Monday  at  5  p.m. 

*  The  Ck)uncil  Meeting  in  April  will  be  held  on  April  15th« 

JANUARY. 

17  P  1 

*  [  Examination  for  Inspectors  of  Nuisances,  Plymouth. 

FEBRUARY. 

12  W.  Sessional  Meeting  at  8  p.m. ;   Discussion  on  "  Influence  of  Sub-soil 
Water  on  Health,"  opened  by  S.  Monckton  Copeman,  mjl.,  m.d.,  d.p.h. 

17  M.   Introductory  Lecture  to  21st  Ck)ur8e  of  Lectures  to  Sanitary  OfiScersr 
at  8  p.m.,  by  Prof.  A.  Wynter  Blyth,  Barrister- at- Law,  m.b.c.8.> 

20  T.    Lecture  to  Sanitary  Officers  at  8  p.m.    Sanitary  Law;  English,  Scotch, 

and  Irish,  General  Enactments;  Public  Health  Act,  1875;  Model  By- 
Laws,  &C.,  by  Herbert  Mauley,  m.a.,  m.b.,  d.p.h. 

22  S.    Inspection  and  Demonstration  at  Aylesbury  ComjMUiy's  Dairy,  Bays- 

water. 

24  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  The  Law  relating  to  the  Super- 
Tision  of  Pood  Supply,  by  Prof.  A.  Wynter  Blyth,  Barrister-at-Law. 

26  W.    Inspection  and  Demonstration  at  St.  George's,  Hanover  Square. 

27  T.    Lecture  to  Sanitary  Officers  at  8  p.m.    Sanitary  Laws  and  Regulations 

governing  the  Metropolis,  by  Prof.  A.  Wynter  Blyth,  Barrister-at-Law. 

MARCH. 

2  M.  Lecture  to  Sanitary  Officers  at  8  p.m.    Nature  of  Nuisances,  including 
Nuisances  the  abatement  of  which  is  difficult,  by  Arthur  Newsholme, 

M.D.,  D.P.H. 

5  T.   Lecture  to  Sanitary  Officers  at  8  p.m.    Objects  and  Methods  of  Inspec- 
tion, by  J.  F.  J.  Sykes,  d.so.,  m.d. 

9  M.  Lecture  to  Sanitary  Officers  at  8  p.m.    Trade  Nuisances,  by  Prof.  A. 

BostOCk  Hill,  M.D.,  D.P.H. 

11  W.  Sessional  Meeting  at  8  p.m. 

12  T.    Lecture  to  Sanitary  Officers  at  8p.m.    Water  Supply,  Drinking  Water, 

Pollution  of  Water,  by  Prof.  W.  H.  Corfleld,  mjl.,  m.d.(oxon;. 

16  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  Infectious  Diseases  and 
Methods  of  Disinfection,  by  J.  Priestley,  b.a.,  m.d.,  d.p.h. 

19  T.  Lecture  to  Sanitary  Officers  at  8  p.m.  Diseases  of  Animals  in  relation 
to  Meat  Supply ;  Characteristics  of  Vegetables,  Fish,  &&,  unfit  for 
Food,  by  Alfred  Hill,  m.d.,  F.B.8.a. 

21  S.    Inspection  and  Demonstration  at  Mitcham. 

23  M.  Lecture  to  Sanitary  Officers  at  8  p.m.    Ventilation,  Wanning,  and 

Lighting,  by  Louis  C.  Parkes,  m.d.,  d.p.h. 
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25  w.  Ordinary  General  Meeting,  4  p.m. 

25  W.    Inspection  and  Demonatration  at  St.  George's,  Hanover  Square. 

26  T.    Lecture  to  Sanitary  OfiScers  at  8  p.m.    Principles  of  calculating  Areas, 

Cubic  Space,  &c.;  Interpretations  to  Plans,  and  Sections  to  Scale, 
by  J.  Wallace  Peggs,  assocm.inst.c.b. 

SO  M.  Lecture  to  Sanitary  Officers  at  8  p.m.    Sanitary  Fuilding  Construc- 
tion, by  Prof.  T.  Roger  Smith,  f.r.lb.a. 

APRIL. 
3  F.     GoodFridat/. 

6  M.    Ectster  Monday, 

9  T.    Lecture  to  Sanitary  Officers  at  8  p.nu    Plumbers'  Work,  by  J.  Wright 
Clarke. 

10  P.i 

^^  g  ^  Examination  for  Inspectors  of  Nuisances,  BlrminghauL 

11  S.    Inspection  and  Demonstration  at  the   Beddington  Sewage  Farm, 

Croydon,  conducted  by  Thomas  Walker,  m.in8t.c.s. 

13  M.  Lecture  to  Sanitary  Officers.    Sanitary  Appliances,  by  George  Reid, 

M.D.,  D^.H. 

15  W.    Sessional  Meeting  at  8  p.m.     Inspection  and  Demonstration  at  East 

London  Water  Works,  Lea  Bridge,  conducted  by   W.  B.  Bryan, 

M.INST.C.E. 

16  T.    Lecture  to  Sanitary  Officers  at  8  p.m.    House  Drainage,  by  W.  G. 

Tyndale,  absdcm.inst.ce. 

18  S.    Inspection  and  Demonstration  at  the  Sewage  Outfall  Works,  Barking, 
conducted  by  J.  E.  Worth,  m.insf.c.b. 

20  M.  Lecture  to  Sanitary  Officers  at  8  p.m,   Sewerage  and  Sewage  Disposal, 
by  Prof.  H.  Robinson,  m.inst.c.b.  • 

24  T.    Lecture  to  Sanitary  Officers  at  8  p.m.    Scavenging.    Disposal  of  House 

Refuse,  by  C.  Mason,  assoc.m.inst.c.b.,  a.b.i.b.a. 

25  S.    Inspection  and   Demonstration  at  Sewage  and  Destructor  Works, 

Ealing,  conducted  by  C.  Jones,  m.inst.c.e. 


FELLOWS,  MEMBERS,  AND  ASSOCLA.TES 

ELECTED. 

From  October  to  December,  1895,  inclusive. 

FELLOWS  (Fell.  San.  Lvst.) 

'"1895.  Oct.       Brown,  Thomas,  King's  Lynn^  Norfolk, 

^"1895.  Oct.       CoLLiNGRiDOE,  William,  m.a.,  m.d.  Cantab,  Port  of 

Lojidon  Sanitary  Offices,  Greenwich,  S.E. 
*^U895.  Oct.       King,  Walter  Gawen,  m.b.,   cm.,  d.p.h.,   Disneys 

Gardens,  Madras,  India, 

MEMBERS  (Mem.  San.  Inst.) 

X  P&ssed  Examination  as  Inspector  of  Nuisances. 

1895.  Dec.      Aitken,  Thos.,  assoc.m.inst.ce..  County  Buildings, 

Cupar-Fife,  N.B. 
1895.  Dec.      Armstrong,  James  G.  D.,  H.  M.  Office  of  WorJcs, 

Tunbridge  Wells,  Kent, 
1895.  Dec.      Bennett,  Clifton  George,  6,  Sheffield  Place^  Mum- 

hkSy  Glamorgan n 
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•**1895.  Oct.      Pbaseb,  Andrew  Meams,  M.B.,  cm.,  djp.h.,  277, 

Coldharhour  Lane^  Brixton^  8.  W, 
•"1895.  Oct.     tGosLBTT,  Mrs.  Clare,  Linden^  Babbacombe,  Devon. 
•"^1895.  Dec.    JGbbbnwbll,     Allan,    assog.mjnst.c.£.,    Surveyor^ 

Blyihe  HouiCy  Frome,  Somerset, 
•*^1895.  Dec.      Habbison,  James  Herbert  Hugh,  m.o.h.,  Orange 

Walky  British  Honduras, 
•*^1895.  Dec.      Hinton,  James,  Chairman^  Urban  Sanitary  Com- 

mittee,  Wiltshire  County  Council^  Swindon, 
'^1895.  Dec.      Jbnkin,   Charles  James,  assoo.m.ikst.o.e.,  assoc. 

M.INST.MECH.E.,    Urban  District    Council    Offices^ 

Llandudno^  N,  Wales, 
"^•1896.  Dec.      Legume,  Thomas  Monson,  m:.a.,  m.d.,  d.p.h.,  13,  Port- 

land  Terrace,  Regents  ParJc,  N,  W, 
•''1895.  Dec.    JMcGbaw,  Hugh,  m.s.a.,  1,  Homsey  Lane,  N. 
•"1895.  Dec.      Potts,  William  James,  m.b.,  m.b.o.8.,  d.p.h.,  Eastern 

Hospital,  Homerton,  N,E, 
•'^1895.  Dec.    JPbioe,  Arthur  James,  City  Engineen^s  Office,  Guild- 

halt,  Worcester, 
•"1895.  Dec.      Pbiestlbt,  Joseph,  b.a.,  m.d.,  djp.h.,  Medical  Officer 

of  Health,  Lambeth, 
•"1895.  Dec.      Eatkeb,  Henry,  mj).,  Upper  Terrace  House,  Hamp- 

stead,  N,  W, 
•"1895.  Dec.      Ebid,  Arthur  Heniy,  f.b.lb.a.,  P.O.  Box  746, 

Johannesburg,  South  Africa. 
•"1895.  Dec.      Eetnolds,  Arthur  E.,  Ex-Commissioner  of  Health 

of  Chicago,  U.S.A.,  36,  Washington  Street,  Chicago, 

UJS.A. 
•"  1895.  Oct.       Spinks,  William,  assoc.m.inst.o.e.,  Yorkshire  College^ 

Leeds, 
'*"1895.  Dec.      Stephbks,  Lockhart  Edward  Walker,  m.b.o.s.,  l.s.a., 

M.O.H.,  The  White  House,  Emsworth,  Hants, 
•*'1895.  Dec.      Tattebsall,  Charles  Hermann,  l.s.sc.,  m.o.h.,  Town 

HaU,  Oldham. 
•"  1895.  Dec.    JVallancb,  Hugh,  m.b.o.s.,  d.p.h.,  Meadvale,  Surrey. 
•**  1896.  Dec.      Willouohby,  Joseph,  14,  Elmington  Terrace,  Ply- 
mouth. 

ASSOCIATES  (Assoc.  San.  Inst.) 

X  Passed  Examination  as  Inspector  of  Nuisances. 

"••1895.  Oct.     JAndews,  Stephen  Hampton,  Whitelees  House,  CoaU 

ville,  Leicester, 
"^^1895.  Dec.    JBanks,   Joseph   G.,   13,   Victoria  Avenue,  Plashet 

Lane,  East  Ham, 
^***1895.  Dec.    JBenstbad,  Frederick  Winch,  11,  Mount  Pleasant, 

Plumstead,  S.E. 
"*°1895.  Dec.    JBlandfobd,  Francis  Sobert,  97,  Donnington  Qa%*^ 

dens,  Reading. 
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^^^^1895.  Dec.    tBoBBrrr,  Arthur  Josepb,  91,  Olyn  Boad^  ffamerioHy 

N.E. 
""1895.  Oct.     JBuKCH,  Ernest  Arthur,  9,  Elizabeth  Street,  Eaton 

Square,  S.  TT. 
"^•1895.  Dec.    jCALTBaLBT,  Thomas  Winter,  46,  Richmond  Boad, 

ShepJierd^e  Bush,  W. 
"**1895.  Oct.     JCoATBS,  Kicholas,  5,  Waterloo  Boad,  New  Brighton, 

Cheshire. 
""1895.  Dec.    JCossbt,  John,  Chvarch  Grove,  Loddon,  Norwich. 
""1895.  Oct.     $Coi,  Frank  Edward,  Sherborne,  Springfield  Boad, 

Brighton. 
"^n895.  Dec.    JDawbs,    William    Henry.    The    Vagrant    Wards, 

Crosland  Moor,  Huddersfidd, 
"^1895.  Dec.    JDuhsmobe,  Horace,  67,  Brockley  Bise,  Forest  HUl, 

S.E. 
""1895.  Dec.    JFibld,    Alfred    John,    56,    St.    Leonards    Boad, 

Bromley,  E. 
"°4895.  Dec.    JGbant,  Ernest  William,  3,  Maria  Street,  Neath, 

Glamorgan. 
""1895.  Dec.    ^Gbbbitwood,  James,   73,    Cambridge   Street,   Tod- 

morden,  Yorks. 
'"'1895.  Dec.    JGudgin,  Hany  Joseph,  Field  View,   ChapeUown, 

Sheffield. 
""1895.  Dec.    JHallbb,   William    Curtis,   Borovigh   Sanitary  In- 
spector, Keighley,  Tories. 
"*"1895.  Dec.    JHindmabch,  John  G.,  50,  Hobart  Terrace,  Adswood 

Lane,  Stockport. 
'^"1895.  Dec.    JHowes,  Thomas  William,  Norfolk  County  Asylum, 

Thorpe. 
"^'1895.  Dec.     JImms,  Henry  Howard,  9,  Durham  Boad,  SparkhiU, 

Birmingham. 
""1895.  Dec.    +K1ET0N,  Martin  A.,  l.b.c.p.,  m.b.c.s.,  7,  Clarendon 

Terrace^  Stoke  DamereU,  Devonpori. 
"'U895.  Dec.    JLlotd,  Charles  B.  W.,  51,  Chewton  Boad,  Walthamr 

stow. 
"^'1895.  Dec.    JMacadam,    Charles    Bernard,     University    College, 

Bangor,  N.  Wales. 
"^1895.  Dec.     JMabshall,  John,  High  Street,  West  Mailing,  Kent. 
"^^895.  Dec.    JMcMlllan,  Miss  Eachel,  12,  EndsUigh  Gardens, 

N.W. 
""1895.  Oct.     tMoEBisoN,    George  William,    20,  Bumsey  Boad, 

Stockwell,  S.  W. 
1895.  Dec.    +0ffbb,  Albert  James,  Handcross,  Crawley,  Sussex. 
1895.  Dec.     iPAEFiTT,  Clifford  J.,  Maindee,  Newport,  Mon. 
1895.  Dec.    JKamscae,  William,  24,  New  Zealand  Boad,  Stockport. 
1895.  Dec.    JRead,  Frank,  6,  PottergaU  Strut,  Norwich. 
1895.  Dec.    JKichfobd,  James  William,    Wells -next -the -Sea, 

Norfolk. 
1895.  Dec.    tEoGEES,  George,  2,  ManUy  Boad,  Newport,  Mon. 
"'^1895.  Oct.     tEoBB,  Dou^\aa,  Toum  HaU,  H<wttng«. 
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1896.  Deo.    i^Sampson,  Edward  Arthur,  Beauchief  Abbey ^  Sheffield. 
"^^  1895.  Dec.    $Soriteneb,  John  Charles,  Royal  Kentish  BuUainys, 

Tunhridge  WeUs, 
""1896.  Deo.    JShail,  Albert,  1,  Richmmd  VtOas,  Talbot  Road, 

leleworthy  W, 
""1895.  Dec.    iSiiiTH,   C.  Cuthbert,  BilUm  House,  Rugby  Road, 

Leamington,  Warwick, 
""1895.  Dec.    tTuEKEB,  Edward  William,  184,   Wellington  Street, 

Orinufby. 
"•*  1895.  Oct.     JWhallby,  Miss  Margaret,  3,  Te  Meade,  Taphw. 
^"•1895.  Ofct.     JWhibldon,  Edmund,  Ivy  Villa,  Southampton  Road, 

Eaetleigh,  Hants. 
'•*'  1895.  Dec.    iJWhipp,  John  W.,  Charles  Street,  TorJc. 


OBITUARY. 


DIBECTOBr-GENEEAL  SIE  THOMAS  CEAWTOED,  K.C.B., 
Q.H.S.,  M.D.,  LL.D.,  a  Vice-President,  Fellow,  and  Past  Chair- 
man of  Council. 

The  Sanitary  Institute  has  sustained  a  severe  loss  by  the  death 
of  Sir  Thomas  Crawford,  which  took  place  at  his  residence, 
5,  St.  John's  Park,  Blackheath,  early  in  tne  moiiling  of  Satur- 
^y  the  12th  October.  He  had  been  in  failing  healtn  for  some 
time,  but  no  one  expected  that  his  valued  life  would  have  been 
brought  to  a  close  so  soon. 

A  son  of  the  late  Mr.  Joseph  Crawford,  of  Dumbrain,  Co. 
Monaghan,  he  was  born  on  1st  March,  1824,  and  was  educated 
in  Edinburgh  University,  where  he  graduated  M.D.  in  1848 ; 
he  was  admitted  Licentiate  of  the  Royal  College  of  Surgeons 
of  Edinburgh  in  1845.  He  was  an  Honorary  Fellow  of  the 
King  and  Queen's  Royal  College  of  Physicians,  and  of  the 
Royal  College  of  Surgeons;  Master  in  Surgery  of  the  Royal 
Universi^  of  Ireland ;  and  Honorary  LLJD.  of  Edinburgh. 
He  was  for  some  time  President  of  the  Senate  of  the  Army 
Medical  School  at  Netley,  and  in  October,  1886,  was  gazetted 
Honorary  Surgeon  to  Her  Majesty  the  Queen. 

Before  his  association  with  the  Institute  he  had  a  dis- 
tinguished career  in  the  Army  Medical  Service,  which  he 
•entered  as  Assistant-Surgeon  on  the  18th  February,  1848  \  W 
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became  Surgeon  in  1855 ;  Surgeon-Major  in  1868 ;  Deputy 
Inspector-General  in  1870 ;  Deputy  Surgeon-General  in  1873 ; 
Surgeon-General,  5tli  Dec,  1876;  Director-General  1882  to 
1889:  and  on  the  7th  of  May  in  the  latter  year  was  put  on 
retired  pay. 

He  had  much  foreign  service.  In  1852  and  1853  in  the 
Burmese  war  with  the  old  5l8t  Light  Infantry,  and  was  present 
in  many  engagements,  for  which  he  received  the  Burmese 
medal  and  clasp  for  Pegu;  with  the  18th  Royal  Irish  he  took 
part  in  the  Crimean  campaign,  from  February,  1855,  to  the 
tail  of  Sebastopol.  He  was  mentioned  in  Despatches,  and 
received  the  Crimean  medal,  with  clasp  for  Sebastopol,  and  the 
Turkish  medal. 

He  served  in  the  Indian  mutiny  as  Principal  Medical  Officer 
to  the  Southern  India  Field  Force  in  the  Northern  Mahratta 
country  and  Deccan  in  1857  and  1858.  Returning  thence,  he 
was  appointed  by  selection,  head  of  the  Medical  branch  of  the 
Director-General's  office  in  London,  until  ordered  again  to 
India  as  Superintending  Surgeon  of  the  Sirhind  circle  in 
Bengal.  Coming  home  once  more,  in  1877  he  was  appointed 
Principal  Medical  Officer  in  Ireland,  serving  till  1879,  when  he 
was  again  sent  to  India  as  Principal  Medical  Officer  in  Madras, 
and  Pi'incipal  Medical  Officer  in  Bengal  from  1880,  when  he 
served  in  the  second  Afghan  war — and  was  again  mentioned  in 
Despatches,  and  thanked  in  General  Orders  by  the  Commander- 
in-Chief  and  the  Governor-General  in  Council — until  1882, 
when  he  was  recalled,  and  succeeded  Sir  William  Muir,  G.C.B., 
at  Head-Quarters  as  Director-General  of  the  Army  Medical 
Staff.     He  was  created  K.C.B.  25th  August,  1885. 

His  association  with  the  Institute  began  in  December,  1883, 
when  he  became  a  Member  of  the  Partes  Museum,  and  joined 
the  Council  in  1885,  becoming  a  Fellow  of  The  Sanitar}' 
Institute  on  the  Incorporation  in  1888,  by  the  amalgamation 
of  the  Parkes  Museum  with  the  Sanitary  Institute  of  Great 
Britain.  He  was  elected  Member  of  Council  of  the  new  bodj% 
served  on  several  important  committees,  and  took  great  interest 
in  the  advancement  and  the  well-being  of  the  combined 
Societies.  He  was  Chairman  of  the  Finance  Committee  from 
June,  1891,  to  June,  1892,  was  elected  Chairman  of  Council 
in  April,  1892,  in  succession  to  Sir  Douglas  Galton,  K.C.B., 
and  unanimously  re-elected  in  1893,  and  thus  served  the  full 
period  provided  by  the  Articles  of  Association.  He  then  as 
Member  of  Council,  and  after  his  election  as  Vice-President  in 
March,  1895,  constantly  attended  both  Council  and  Committee 
meetings,  and  took  a  keen  interest  in  the  work  of  the  Institute. 

While  Chairman  of  Council,  Sir  Thomas  Crawford  gave  full 


OBITUAET.  525 

proof  of  those  qualities  which  had  earned  for  him  elsewhere 
universal  popularity. 

His  noble  presence  and  his  charm  of  manner,  as  well  as  his 
complete  mastery  of  detail  and  calm  sound  decisions  on 
important  subjects,  fitted  him  in  every  sense  as  a  leader ;  he  was 
one  of  those  rare  beings  whom  to  see  is  to  admire,  and  to  know 
is  to  love;  gifted  with  exceptional  ability,  he  was  ever  con- 
siderate and  affable  to  those  about  him,  and  always  ready  with 
his  vast  experience  and  sound  common  sense  when  wanted ;  he 
made  friends  wherever  he  went. 

We  shall  not  soon  forget  his  Presidency  over  the  Brighton 
Conm^ss — one  of  the  most  successful  the  Institute  has  known — 
in  lo90 ;  a  glance  over  his  Presidential  Address  will  show  the 
dominant  pnnciple  in  the  mind  of  the  man,  and  the  last  word 
"  PURITY  "  the  key-note  of  his  life :  the  same  tone  pervaded 
his  much  appreciated  address  to  the  Congress  at  Portsmouth 
in  1892,  on  "  English  Homes." 

Sir  Thomas  was  conspicuous  as  a  frequent  attendant  at  other 
than  Council  Meetings  of  the  Institute;  he  took  part  in  its 
discussions  and  contributed  to  its  literature.  His  last  address 
was  delivered  at  the  reception  given  by  the  Council  to  the 
Members  of  the  British  Medical  Association,  on  3()th  July, 
1895,  "  On  the  Position  of  Medical  Officers  of  Health  in 
regard  to  the  administration  and  working  of  the  Infectious 
Diseases  Notification  Act." 

No  man  more  nearly  embodied  the  ideal  of  Longfellow's 
"  Psalm  of  Life  ** ;  his  whole  existence  seemed  to  be  for  others, 
unmindful  of  himself. 

He  will  be  missed  too  at  "  The  Gordon  Boys*  Home,"  and  at 
"The  Royal  School  for  Officers'  Daughters  of  the  Army"  at 
Bath.  He  was  Member  of  the  Governing  Body  in  both  So- 
cieties, and  Chairman  of  tiie  latter,  succeeding  the  late  General 
Philip  Ravenhill,  C.B.,  R.E.,  and  he  took  a  lively  interest  in 
both  institutions,  and  an  active  part  in  their  management ;  nuv 
was  he  less  devoted  to  subjects  m  the  district  in  which  his  hist 
years  were  spent,  and  where  he  was  buried  on  the  loth 
October. 

He  has  passed  '*  within  the  veil" — respected,  beloved, 
mourned,  by  "  troops  of  friends  " — "  Till  the  day  break  and  the 
shadows  flee  away.' 

Lamorock  Flower. 


None. — A  Portrait  of  Sir  Thomas  Crewford  faces  jiage  429. 
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EXHIBITS  ADDED  TO  THE  MUSEUM. 

SEPTEMBEBr^DECEMBER,  1895. 

DIVISION   A. 

Science  in  Belatiox  to  Hygiene. 

Lantern  Slides.  Subjects:  Ellison's  Air  Brick.  Tobin's  Tube. 
Sberringbam's  Valve.  Mica  Flap  Ventilator.  Hinckes  Bird's 
Window.  Pans  and  Blowers.  Interior  of  an  ordinary  room 
with  temperatures  indicated  at  various  points.  Interior  of  same 
room  with  a  Ventilating  Grate  and  Outlet  Ventilator  fixed.  Sec- 
tion of  House  showing  method  of  fixing  Ventilating  Grates  and 
Outlet  Flues.  Bond's  Euthermic  Gtis  Stove.  Gorge's  Calorigen. 
Convoluted  Stove.  Fixed  Cowls.  Movable  Cowls.  Hot  Water 
Circulating  Systems,  including  Tank  and  Cylinder  Systems.  Air 
Motors,  including  Water  Spray  and  Gas  Burners.  Ventilating 
Gas  Burners.  Outside  Air  Spaces  in  relation  to  blocks  of  houses. 
Diagramatic  representation  of  Building  angle  of  63*5  degrees. 
Pasteur-Germ  til ter.     Berkefeld  Filters.  Purchased, 

Diagrams,  including  three  Specimens  of  Ordnance  Survey  Maps. 
Three  illustrating  ordinary  Surveying  work.  Metric  System. 
Signs  and  Symbols  (Arithmetical).     English  Standards. 

C.  H,  Cooper^  Assoc, M.Inst.CE, 

DIVISION  C. 

Construction  and  Sanitary  Apparatus. 

Sewage  Purification.  A  Photograph  of  a  Model  Filter  and  Preci- 
pitating Tank,  as  exhibited  in  working  order  at  the  Liverpool 
Exhibition.  The  Sewage  and  Water  Effluent  Filtration  Co.,  Ltd. 

Column  Flushing  Cistern,  Siphon  action,  two  gallons.  McCormick's 
Patent.  J.  Tylor  ^*  Sons. 

Bib-Cock  and  Safety  Valve  Combined,  for  the  prevention  of  explo- 
sions in  kitchen  or  circulating  boilers.  Chas.  Nichols  ^'  Sons. 

Fur  from  kitchen  boilers.  J.  Foxley  Norris. 


DIVISION   D. 

Personal  and  Domestic  Hygiene. 

Liver  Fluke.      Specimen   of   Sheep's   Liver,  with  Flukes   in   Bile 
Ducts.  Dr.  A.  Newsholme* 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY, 

OcrroBBB  TO  Dboembeb,  1895. 

*«*  For  puhlicaUans  of  Societies  and  Institutioiu,  ^c,  see  under 

"  Academies/* 


ACADEMIES  (British). 

EdinbmglL      Medical  School    Calendar   and    Guide  to  Students. 

1895-96.    359  pp.,  8vo.    Edinburgh.  E.  4r  S.  Livingstone. 

Glasgow.     The  Institutionaf  Engineers  and  Shipbuilders  in  Scotland. 

Transactions,  Vol.  XXXVIII.,  1894-95.    402  pp.,  870.    Glasgow, 

1895.  TJu  Institution. 

London.     City  of  London  College.    Calendar  for  1895-96.     191  pp., 

8vo.  London,  1895.  The  College. 
Incorporated  Association  of  Municipal  and  County  Engineers. 

Proceedings,  Vol.  XXI.    1894-95.    330  pp.,  8vo.     London,  1895. 

The  Association. 
Institution  of  Civil  Engineers^  Subject  Index  to  Minutes  of 


Proceedings.      Vols.  LIX.    to  CXVIII.      Sessions   1879-80    to 
1893-94.    533  pp.,  8vo.    London,  1895.  The  Institution. 

Boyal   CoUege  of  Surgeons  of  England,     Calendar,   1895. 


330  pp.,  8vo.     London,  1895.  The  CoUege. 

University   College.     Calendar,  Session  1895-96.    463  pp.. 


8vo.     London,  1895.  The  CoUege. 


Board  of  Agricalture.  Agricultural  Beturns.  Statistical  Tables 
showing  acreage  under  crops  and  grass,  number  of  horses,  cattle, 
sheep  and  pigs  in  the  United  Kingdom ;  with  particulars  of  each 
county  of  Great  Britain.    39  pp.,  8vo.    London,  1895. 

The  Board. 

Calcutta.  Cholera  in  Calcutta  in  1894,  and  anti-choleraic  inocula- 
tion. 12  pp.,  f.cap.  Reprinted  from  the  Health  Officer's  Annual 
Report  for  1894.  Dr.  W.  J.  Simpson. 

Chemistry.  Catechism  Series.  Part  I.,  Inorganic ;  63  pp.  Part  II., 
Inorganic  and  Organic ;  64  pp.,  8vo.    Edinburgh,  1 892. 

E.  4'  S.  Livingstone, 

Corfield,  Prof.  W.  //.,  M.A.,  M.D.Oxon.  The  Laws  of  Health. 
(The  London  Science  Class-bookH.)    153  pp.,  8vo.    London,  1892. 

The  Author. 

Davies,  E.  Plumm^r.  Paper  on  the  Sanitation  of  the  Farm.  8  pp., 
4to.     Newport,  1895.  The  Author. 

Day,  Charles  Aubrey.    The  Complete  Handbook  on  Br\t\&Vi^  C^VsvjMJiv^ 
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and  Foreign  Patents,  Trade  Marks,  and  Designs.     40  pp.,  8vo. 
London,  1895.  The  Axithwr. 

England  and  Wales.  Census,  1891.  Vol.  I.,  Area,  Houses  and 
Population;  Administrative  and  Ancient  Counties.  Vol.  II., 
Ditto ;  Segistration  Areas  and  Sanitary  Districts.  Vol.  III.,  Ages, 
Conditions  as  to  Marriage,  Occupations, Birth-places,and  Infirmities. 
Vol.  lY.,  General  Beport ;  the  Summary  Tables  and  Appendices 
and  Index  to  tbe  Population  Tables  of  England  and  Wales. 
5  Vols.    Folio.     London,  1895.  Dr.  J.  W.  Tatham. 

Factoxy  and  Workshops  Act,  1895.     24  pp.,  4to.    London,  1895. 

Purchased, 

Fisher,  W.  W.,  M.A.,  F.C.S.  A  Class-book  of  Elementary  Chemistry. 
2nd  Edition.  Clarendon  Press  Series.  272  pp.,  8vo.  Oxford, 
1894.  Oxford  Univertity  Press. 

Glen,  B,  Cunningham^  M.A.^  LLJS.,  and  Bethnne,  Arthur  A.,  Bar- 
rister-at-Law.  The  Law  Begulating  Streets  and  Buildings  in  the 
Metropolis  under  the  London  Bmlding  Act,  1894,  and  other 
Metropolitan  Statutes ;  together  with  the  Standing  Orders,  Begu- 
lations.  Bye-laws,  Forms,  &c.,  of  the  London  County  Council  and 
of  the  Commissioners  of  Sewers  of  the  City  of  London;  with 
Explanatory  Diagrams  by  Ck>nder,  Alfred^  F.RJ,B,A.  682  pp., 
8vo.    London,  1895.  Knighi  Sf  Co. 

Oreenwell,  Allan,  AMJ.C.E,,  and  Curry,  W.  T.,  A.MJ.C.E.  Eural 
Water  Supply ;  a  practical  handbook  on  the  Supply  of  Water  and 
Construction  of  Waterworks  for  small  country  districts.  210  pp., 
8vo.    London,  1895.  AUan  Oreenwell. 

Oreville,  H.  Leicester,  FJ.C,  F.C.S.  The  Student's  Handbook  of 
Chemistry ;  with  Tables  and  Chemical  Calculations  (2nd  edition.) 
488  pp.,  8vo.     Edinburgh,  1887.  E.  4'  S.  Livingstone. 

Jago,  Willinm,  FJ.C,  F,C,S.  Inorganic  Chemistry,  Theoretical  and 
Practical.  Longmans'  Elementary  Science  Manuals  (14th  edition). 
347  pp.,  8vo.     London,  1894.  Longma*iSj  Oreen  ^*  Co. 

Leighton,  John,  F.S.A.  The  Unification  of  London.  64  pp.,  8vo. 
London,  1895.  TTie  Author. 

Local  Government  Board.  Dr.  H.  W.  E.  Fletcher's  Beport  on  the 
Sanitary  circumstances  of  the  Thurmaston  Urban  District.  4  pp., 
f.cap.    London,  1895. 

Dr.  8.  Monckton  Copeman's  Beport  on  an  Outbreak  of 

Enteric  Fever  at  Loddon,  in  the  Bural  District  of  Loddon  and 
Clavering.     12  pp.,  f.cap.     London,  1895. 

Dr.  B.  J.  Beece's  Beport  on  an  Outbreak  of  Diphtheria,  and 


on  certain  cases  of  "  Pneumonia"  in  the  Borough  of  Flint.    1:^  pp., 
f.cap.    London,  1895. 

Dr.  S.  W.  Wheaton's  Beport  on  the  Sanitary  condition  of 


the  Borough  of  Chipping  Wycombe,  and  on  the  Prevalence  of 
Enteric  Fever  in  that  Urban  District.  6  pp.,  f.cap.  London, 
1895.  lh\  R.  Thome  Thorne. 

Macmorran,  Alexander,  M.A,  The  Public  Health  (London)  Act, 
1891.    306  pp.,  8vo.     London,  1891.  Shaw  4'  Sons. 

Martin,  James  ^\,  M,D.  Yellow  Fever  ;  a  Monograph.  56  pp.,  8vo. 
Edinburgh,  1891.  E.  4'  S.  Livingstone. 
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MEDICAL  0EEICEB8  OF  HEALTH  AND  OTHER 

SANITAET   EEPOBTS. 

Calcutta,  1894  Dr.  W.J.  Simpson. 

Kensillgton,  1894 Dr.T.  (h^me  Dudfield. 

Lancaster,  C.  C,  1894         Dr.  E.  Sergeant. 

St  George^s,  Hanover  Square,  1894  Prof.  W.  H.  CorfiM. 

St.  Pancras,  1894 Dr.  J.  F.J.  Sylcea. 

IDtcfaell,  Charles  F.    Building  Construction  and  Drawing.    First 

Stage    or    Elementary  Course     (3rd    edition).      272  pp.,    8vo. 

London,  1894.  B.  T.  Batiford. 

Mitchell,  Charles  F.,  assisted  by  Mitchell,    George  A.     Building 

Construction.    Advanced  and  Honours  Courses.    506  pp.,  8vo. 

London,  1894.  B.  T.  BaUford. 

Mullins,  George  Lane,  M,A.,  M.D.    Notes  on  Phthisis  in  New  South 

Wales  and  other  Australasian  Colonies.     14  pp.,  4to.    Eeprint 

from  the  **  Australian  Medical  Gazette."  The  Author. 

PaxiB.     Eelation  officielle  de  la  c^remonie  d'inauguration  des  Travaux 

de  Taqueduc  d'Ach^res.  24  pp.,  4to.  Paris,  1895.  George  Bechmann. 
Paris,  Ville  de.     Aquedue  d'Acheres.      Note  sur  Texecution  des 

Travaux.     11  pp.,  8vo.     Paris,  1895.  George  Bechmann. 


od  pp. ;    1 
Air  and  Ventilation,  59  pp.;  III.,  Sewage,  56  pp.;  lV„  Vital 
Statistics,  56  pp. ;    V.,  Medicine,  Food,  Burial,  Water  Closets, 


Public  Health.     Catechism  Series.     Part  I.,  Water,  56  pp.;   11., 

dtilatio 
5  pp.; 
Disinfectants,  Warming,  and  Hospitals,  56  pp.      8vo.      Edin- 
burgh, 1890-91.  E.  and  S.  Livingstone. 

Seg^trar-Oeneral  (Ireland).  Thirty-first  detailed  Annual  Eeport, 
containing  a  general  Abstract  of  the  number  of  Marriages,  Births 
and  Deaths  registered  in  Ireland  during  the  year  1894.  197  pp., 
f.cap.     Dublin,  1895.  Dr.  T.  W.  Grimshaw. 

Bideal,  S.,  D,Sc,,  F,LC.,  F.C.S.  Disinfection  and  Disinfectants,  an 
Introduction  to  the  study  of;  together  with  an  account  of  the 
chemical  substances  used  as  antiseptics  and  preservatives.  32  pp., 
8vo.     London,  1895.  The  JlutAor. 

BoBCoe,  Sir  Henry,  LLJ).,  F.R.S.  Lessons  in  Elementary  Chemistry, 
Inorganic  and  Organic  (5th  edition).  503  pp.,  8vo.  London, 
1894.  Macmillan  ^  Co. 

Boscoe,  Sir  Henry,  LL.D.^  F.B,S.,  assisted  by  Lunt,  Joseph^ 
B,Sc,y  F.C.S.  Inorganic  Chemistry  for  Beginners.  254  pp.,  8vo. 
Loudon,  1895.  Macmillan  4t  Oo, 

Savage.  E.  B,,  Assoc. MJnst,C.E.  Sewerage  and  Sewage  Disposal  of  a 
Small  Town.     83  pp.,  8vo.    Plates.     London,  1895.     The  Author. 

School  of  Military  Engineering.  Notes  on  Warming  Buildings  for 
Class  Instruction.     108  pp.,  8vo.     Chatham,  1895. 

Major  G.  K.  Scott  Moncrieff. 

Stewart,  Balfour,  M.A.,  LL.D.,  FM.S.  Lessons  in  Elementary 
Physics  (5th  edition).  475  pp.,  8vo.  London,  1895.  Macmillan^  Co. 

Switzerland.  Manages,  Naissances  et  Dec^s  en  Suisse  de  1871  k 
1890.  Premiere  Partic,  Manages  Contractes  et  Mariages  Disssous. 
75  pp.,  4to.     Berne,  1895.  Bureau  de  Statistique 
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TaUack,  William,  Penological  and  Preventive  Principles,  with 
special  reference  to  Europe  and  America.  Second  Edition.  480  pp., 
8vo.     London,  1895.  The  Howard  Associatum, 

Waring,  Oeo.  K,  Junr.,  MJnst.CE.  The  Purification  of  Sewage  by 
forced  Aeration.  Beport  on  an  Experimental  Investigation  of  the 
value  of  a  process  for  Purifying  Sewage  by  means  of  Artificially 
Aerated  Bacterial  Filters.    67  pp.,  8yo.    Newport,  U.S.A.,  1895. 

The  Author. 

Woollcombe.  W.  G.^  M.A.,  B.Sc.  Practical  Work  in  Greneral 
Physics.     83  pp.,  8vo.     Oxford,  1894.        Oxford  University  Preu. 

Wright,  Mark  R,  Elementary  Physics  (5th  edition).  Longmans' 
Elementary  Science  Manuals.    260  pp.,  8vo.    London,  1894. 

LongmaiMy  Oreen  ^  Co, 

THE  FOLLOWING  JOURNALS  AND  PERIODICALS 
HAVE  BEEN  RECEIVED  DURING  1896. 

Weekly. 


British  Architect. 
British  Medical  Journal. 
Builder. 

Contract  Journal. 
County  Council  Times. 
Food  and  Sanitation. 
Illustrated  Carpenter  and  Builder. 
Indian  Engineering. 
Industries  and  Iron. 

Monthly. 


Journal  d'Hygi^ne. 

Journal  of  the  Society  of  Arts. 

Local  Government  Chronicle. 

Local  Government  Journal. 

Nursing  Record. 

Surveyor. 

The  Sanitary  Record. 

Veterinary  Record. 


Medical  Magasdne. 
Meteorological  Record. 
Plumber  and  Decorator. 
Public  Health. 
Sanitarian,  New  Tork. 
Sanitation  in  the  West. 
Sei-i-Kwai  Medical  Journal. 
Zdrowie. 


Health  Messenger. 

Ironmongery. 

Journal  of  the  Royal  Institute  of 
British  Architects. 

Journal  of  Society  of  Chemical 
Industry. 

Journal  of  the  Sanitary  Inspec- 
tors' Association. 

QUAETEBLY. 

American  Society  of  Civil  Engineers'  Proceedings. 

Deutsche  Vierteljahrsschrifl  fiir  iiffentliche  Gesundheitspflege. 

Journal  of  the  American  Public  Health  Association. 

Journal  of  the  Royal  Meteorological  Society. 

Journal  of  the  Royal  Statistical  Society. 

North  of  England  Institute  of  Mining  and  Mechanical  Engineers* 
Transactions. 

Proceedings  of  the  Society  for  the  Study  of  Inebriety. 

Quarterly  Record  of  the  Royal  Botanic  Society  of  London. 

Registrar-General's  Returns.  England  and  Wales  ;  Scotland  and 
Ireland.     Weekly,  Monthly,  and  Quarterly. 

Technology  Quarterly  and  Proceedings  of  the  Spciety  of  Arts 
(3f assach  usetts) . 

Tie  Surveyors'  Inatitutiou  Tmii^wiNAotxa. 
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NOTES    ON   LEGISLATION   AND    LAW   CASES. 

Prepared  by  Prof.  A.  Wynter  Blyth^  Barrister^t^Law. 


COUET  OF  APPEAL. 

Before  the  Masteb  of  the  Eolls  (Lord  Esher),  Lobds  Justices 

Kay  AiTD  Smith^ 

8AR80N   V.   EGBERTS   (83  L.  T.,  n.  8.  174.) 

There  is  no  implied  condition  on  letting  furnished  lodgings  thai  the 
premises  shall  continue  to  be  Jit  for  occupation  during  the  whole  term, 
and  there  is  no  duty  on  the  landlord  to  inform  his  tenant  of  anything 
that  happens  during  the  ta^m  to  make  the  premises  unfit  for  occupation. 

The  chief  facts  of  the  case  are  as  follows  : 

The  Defendant  let  furnished  lodgings,  and  the  Plaintiff,  with  his 
wife  and  children,  took  these  lodgings,  the  Defendant  himself  living 
in  the  same  house,  and  providing  the  necessary  attendance.  During 
the  Plaintiff's  occupation  a  grandchild  of  the  Defendant  became  ill 
with  scarlet  fever  in  the  same  house  and  continued  there,  but  the 
Defendant  did  not  inform  the  Plaintiff  of  the  fact.  Soon  after 
the  Plaintiff  left  the  Defendant's  house  and  returned  home,  his  wife 
and  one  of  his  children  became  affected  with  scarlet  fever.  The 
Plaintiff  brought  an  action  for  damages,  which  was  heard  before 
Mr.  Oommissioner  Chalmers  and  a  Jury.  The  Jury  found  that  the 
premises  were  healthy  at  the  time  of  the  letting,  but  they  became 
unhealthy  during  the  tenancy  of  the  Plaintiff,  that  the  Defendant 
concealed  from  the  Plaintiff  the  fact  of  there  being  infectious  disease 
in  the  house,  and  that  the  Plaintiff's  wife  and  child  contracted  scarlet 
fever  from  the  Defendant's  lodgings.  The  Jury  assessed  damages, 
and  the  learned  Commissioner  gave  judgment  for  the  Plaintiff  for  the 
amount  of  damages  assessed  by  the  Jury. 

The  Defendant  appealed. 

The  Counsel  for  the  Appellant,  F.  Marshall,  Q.C.,  and  VV.  13. 
Bates,  referred  to  Smith  v.  Marrable,  1 1  M.  and  W.  5 ;  Wilson  v. 
Finch  Hatton,  36  L.  T.  Rep.,  473  L.  Eep.,  2  Ex.  D.  336,  and  argued 
that  in  Maclean  v.  Currie  (I.  C,  and  E.  361)  Justice  Stephen  laid  it 
down  that  on  the  letting  of  a  furnished  house  there  is  not  any 
implied  condition  that  it  shall  continue  to  be  liabitable  during  the 
term. 

E.  H.  Lloyd,  for  the  Eespondent,  argued  that  there  is  an  implied 
condition  that  the  premistes  shall  continue  to  be  habitable  during  the 
term.  In  Wilson  v,  Hatton,  Kelly,  C.  B.,  says:  "I  now  therefor<j 
hold  that  it  is  an  implied  condition  in  all  hirings  of  &  i\3XYi\^\\'^^ 
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house  that  the  house  shall  be  in  good  and  tenantable  condition,  rea- 
sonably fit  for  human  habitation,  and  for  comfortable  habitation,  and 
from  the  very  day  on  which  the  tenant  is  to  enter  down  to  the  very 
day  on  which  the  tenancy  is  to  cease,  otherwise  he  has  not  what  he 
contracted  for." 

Masteb  of  the  Bolls  (Lord  Esher) :  We  are  asked  in  this  case 
to  imply  a  condition  or  a  duty  into  a  contract  where  there  is  none 
expressed.  The  only  ground  upon  which  a  condition  can  be  implied 
is,  that  the  condition  must  be  necessary  to  the  carrying  out  of  the 
contract  in  the  view*  of  both  parties.  Can  we  say  in  this  case  that 
both  parties  to  such  a  contract  as  this  contemplated  that  such  a  duty 
or  condition  should  be  implied  ?  It  was  at  first  argued  that  a  condi- 
tion must  be  implied  that  the  house  should  be  in  a  sanitary  condition 
at  the  time  of  entry,  and  should  so  continue  throughout  the  period  of 
letting,  so  that  if  it  became  insanitary  during  the  tenancy  the  tenant 
would  have  a  right  to  rescind  the  contract,  and  to  refuse  to  pay  the 
agreed  rent,  being  liable  for  use  and  occupation  only.  I  see  no 
ground  for  implying  any  such  condition.  Then  the  duty  was  stated 
to  arise  upon  a  further  ground,  not  merely  from  the  relationship  of 
landlord  and  tenant,  but  from  the  making  of  such  an  agreement  as 
was  made  in  this  case.  How  is  it  possible  to  imply,  from  the 
stipulations  of  this  agreement,  a  condition  that  the  house  shall  be 
sanitary  during  the  tenancy  ?  We  cannot  imply  this  duty  or  con- 
dition ;  the  judgment  of  the  learned  Commissioner  is  wrong,  and  the 
appeal  must  be  allowed. 

Lord  Justice  Kay  :  There  is  no  case  where  such  a  condition  has 
been  implied,  and  I  do  not  wish  to  add  to  the  cases  in  which 
conditions  are  implied.  Tbe  cases  have  gone  as  far  as  this :  where 
a  man  hires  a  furnished  house  or  lodgings,  there  is  an  implied 
condition  that  when  they  are  hired  they  are  reasonably  fit  for  the 
purpose  for  which  they  are  hired.  That  is  because  the  landlord, 
knowing  the  purpose  for  which  they  are  hired,  must  be  understood 
to  agree  to  be  bound  by  a  condition  that  the  thing  which  is 
let  is  reasonably  fit  for  the  purpose  for  which  it  is  let.  To 
carry  that  rule  further,  and  to  say  that  it  extends  so  far  as  to 
be  a  warranty  that  the  premises  shall  be  sanitary,  and  remain  in 
that  condition  during  the  tenancy,  J  would  be  most  unreasonable. 
With  respect  to  the  condition  which  is  implied,  it  is  entirely 
independent  of  the  knowledge  of  the  landlord,  and  it  is  no  excuse 
for  the  landlord  to  say  that  he  did  not  know  that  the  premises 
were  insanitary.  To  say  that  the  condition  applied  to  the  case  where 
the  premises  become  insanitary  after  the  tenant  has  entered  would 
be  unreasonable.  The  landlord  has  no  power  to  prevent  that  hap- 
pening. If  the  condition  were  as  wide  as  that,  the  tenant  could 
then,  though  the  landlord  was  not  to  blame,  at  once  throw  up  his 
contract.  It  would  in  luy  opinion  be  exceedingly  unreasonable  to 
imply  such  a  condition.  The  rule  which  does  exist  is  extremely 
artificial,  because  it  does  not  apply  in  the  case  of  an  unfurnished 
house,  in  which  case  the  landlord  is  not  bound  by  any  such  condition. 
I  Am  not  inclined  to  exti^ud  \\i^  <^QTk!i\UQw  beyond  that  which  was 
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implied  in  Smith  v.  Marrable.  That  case  is  not  applicable  to  one 
like  this.  Another  point  has  been  argued.  It  is  said  that  even 
supposing  that  such  a  condition  cannot  be  implied,  yet  there  is  a 
duty  on  the  landlord,  when  there  is  sickness  in  the  house,  to  commu- 
nicate that  fact  to  the  lodger.  Was  there  any  such  legal  duty? 
From  what  could  such  duty  arise  ?  It  could  not  arise  from  the  mere 
relationship  of  landlord  and  tenant  that  there  is  such  a  duty. 

Lord  Justicb  Smith  deliyered  judgment  to  tlie  like  effect. 

Appeal  allowed. 

SUPEEME  COUET   OF  JUDICATUEE. 

Before  the  Majsteb  of  the  Solls  (Lord  Esher),  Lobds  Justices 

Kay  Ain)  Smith. 

KBBSHAW  t;.  TATLOB. 

(L.  T.  Btp.  xxiii.,  274.) 

On  appeal  from  the  Queen's  Bench  Division. 

A  dutru^  hoard  sanctioned  the  construction  of  a  combined  drain  for 
two  houses^  hut  the  huUding  owner  improperly  connected  four  instead  of 
tufo  houses  to  the  sewer  hy  one  drain.  Held  tJiat  the  drain  was  a  sewer 
within  the  meaning  of  the  Met,  Man,  Act,  1855. 

The  essential  facts  of  this  case  are  set  forth  in  the  judgment  of 
the  Court  as  follows : — 

The  Mabteb  of  the  Eolls  (Lord  Esher) :  In  this  case  the  owner 
of  a  house  has  been  required  by  the  Sanitary  Authority  to  do  certain 
drainage  works  on  his  premises,  which  works  he  lias  refused  to  do. 
The  house  in  question  together  with  five  others  was  built  by  a  man 
named  Qatfield  in  1887.  Before  building  these  houses  he  sent  in  to 
the  District  Board  a  plan  showing  the  system  of  drainage  which  he 
proposed  in  respect  to  them.  The  Board  passed  a  resolution  that 
the  proposed  plan  might  be  carried  out  subject  to  the  work  being 
executed  to  the  satisfaction  of  the  surveyor.  Qatfield  thereupon 
proceeded  to  build  the  houses,  but  instead  of  following  the  plan 
which  had  been  sanctioned  by  the  Board,  according  to  which  the 
drainage  of  each  pair  of  houses  was  to  be  carried  by  a  separate  drain 
into  the  sewer,  he  makes  a  single  drain  serve  for  draining  four  of  the 
houses.  It  follows  that  the  surveyor  of  the  Board  did  not  go  to  see 
if  the  work  was  done  to  his  satisfaction.  It  has  been  argued  that  as 
the  work  could  not  be  constantly  under  his  supervision  he  could  not 
test  whether  it  was  done  to  his  satisfaction,  and  that  any  expression 
of  such  satisfaction  on  his  part  must  be  purely  formal.  I  do  not 
accept  that  suggestion.  In  my  opinion,  if  the  sun'eyor  had  gone  to 
see  whether  the  work  had  been  properly  carried  out  he  would  have 
ascertained  that  it  had  not  been.  But  he  did  not  go.  Those  being 
the  facts  and  the  Act  providing  that  any  drain  which  drains  more 
than  one  building,  unless  under  the  order  of  the  District  Board, 
is  a  sewer,  it  is  clear  that  Gatfield,  by  what  he  did,  in  fact,  con- 
stituted this  receptacle  for  drainage  a  sewer  within  th&t  ds^^'KMvs'cv* 
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Therefore,  if  as  against  the  defendant  the  only  question  is  what  this 
thing  is,  in  fact  within  the  meaning  of  the  Act  of  Parliament,  the 
summons  against  the  defendant  was  rightly  dismissed.  The  defen- 
dant's position  is  that  as  owner  of  a  house  he  was  called  upon  to 
remedy  defects  in  its  drainage.  He  proceeded  to  do  so  but  upon 
examining  that  which  he  was  required  to  repair  he  finds  that  it  drains 
three  other  houses  besides  his  own ;  that  it  is  in  fact  therefore  a 
sewer  which  he  is  not  bound  to  repair,  and  he  therefore  declines  to 
continue  the  work.  What  ground  is  there  for  saying  there  is  any 
estoppel  as  against  him  which  prevents  his  asserting  as  the  &ct  is 
that  thb  is  a  sewer  ?  He  had  not  done  anything  wrong  in  the  matter. 
In  my  opinion  all  we  have  to  do  is  to  say  that  this  is  a  sewer  within 
the  definition  in  the  Act.  The  circumstance  that  the  man  who  built 
the  house  did  not  do  what  he  was  told  to  do  appears  to  me  to  be 
altogether  immaterial  in  this  case.  The  defendant  is  responsible  for 
nothing  that  happened  with  regard  to  the  original  execution  of  the 
drainage  works  when  the  house  was  built,  he  finds  that  it  has  been 
so  constructed  as  to  be  a  sewer  and  not  a  drain  and  he  is  therefore 
not  liable  to  make  good  any  defects  in  it.  This  is  not  the  least  like 
a  case  which  was  put  in  argument  of  a  stranger  to  the  board  inter- 
fering with  a  drain  and  connecting  it  with  the  drains  of  other  houses 
without  the  knowledge  of  anyone.  That  state  of  things  would  raise 
a  question  which  we  have  not  to  decide  on  the  present  occasion.  In 
this  case  the  district  board  knew  that  the  work  was  going  to  be  done 
and  it  was  only  by  their  negUgence  that  Gatfield  was  enabled  to 
depart  from  the  sanctioned  plan.  The  judgment  of  the  Divisional 
Court  was  right  and  the  appeal  must  be  dismissed. 

LoBD  Justices  Kay  and  Smith  concurred. 

Appeal  dismissed. 

THE  POWEB   OF   ENTRY   UNDER  THE  PUBLIC   HEALTH   (LONDON) 

ACT,  1891. 

Tlie  power  of  entry  in  cases  where  there  is  no  real  ground  of  complaint^ 
and  710  allegation  or  complaint  of  miisance  has  been  raised  in  a  London 
Police  court.  A  vestryman  having  refused  to  allow  the  Sanitary 
Inspector  to  inspect  his  premises. 

It  has  always  appeared  to  the  writer  that  since  the  passing  of  the 
Public  Health  (London)  Act,  1891,  the  most  extensive  powers  have 
been  given  to  the  officers  of  Local  Authorities  in  the  Metropolis  to 
inspect  premises  generally.  Not  only  is  the  power  given  but  a  duty 
has  been  created,  the  1st  Sect,  clearly  stating  that,  "It  shall  be  the 
duty  of  every  sanitary  authority  to  cause  to  be  made  from  time  to 
time  inspection  of  their  district." 

The  express  power  of  entry  is  given  under  Sect.  10,  which  states, 
''The  sanitary  authority  shall  have  a  right  to  enter  from  time  to  time 
any  premises,"  for  the  purpose  of  detecting  nuisances,  or  seeing 
whether  works  ordered  have  been  completed,  or  for  similar  purposes. 
This  power  of  inspection  is  not  really  new%  for  it  has  existed  as 
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applicable  to  the  special  case  of  drainage  since  1855,  the  82nd  Sect* 
of  the  Metropolitan  Management  Act  (18  &  19  Vict.  c.  120),  giving 
A  power  of  entry  to  inspect  drains  and  even  open  the  ground  after 
twenty-four  hours'  notice,  or  in  case  of  emergency  without  notice. 

In  the  Police  Court  case  alluded  to  Mr.  Walter  Florey,  a  member 
of  the  Vestry  and  also  a  member  of  the  Sanitary  Committee  of  Stoke 
Newington,  refused  admission  to  the  Sanitary  Inspector,  and  the 
Vestry  promptly  summoned  him  and  obtained  a  conviction  with  a 
penalty.  The  Defendant  contended  that  when  admission  was  refused 
the  Inspector  should  have  applied  to  a  magistrate  for  an  order  for 
admission.  This  is  certainly  the  usual  course,  however,  the  magistrate 
pointed  out  the  refusal  was  an  obstruction,  and  the  act  of  refusing 
admittance  involved  a  penalty. 

This  case  has  served  a  useful  purpose  in  bringing  home  to  the 
public  generally  the  state  of  the  law.  On  the  other  hand  Sanitary 
Officers  are  bound  to  use  such  large  powers  \\ith  great  discretion. 


GENERAL    NOTES. 


The  Pobt  op  London.— The  forty-fourth  report  of  Dr.  W.  ColliDgridgc, 
the  Medical  Officer  of  Health  for  the  Port  of  London,  for  the  half-year  ended 
June  SO  last,  published  in  October,  shows  that  12,715  vessels  have  been 
inspected  during  this  period,  being  a  large  increase  on  former  returns. 
This  gives  an  average  of  three  for  every  working  day.  It  is  suggested  that 
plans  of  new  vessels  should  be  submitted  to  the  Port  Sanitary  Authority,  in 
the  same  way  that  plans  of  new  houses  are  submitted  to  local  authorities. 
The  visit  of  a  medical  officer  in  conjunction  with  Her  Majesty's  Customs  at 
Gravesend  is  continued  and  works  satisfactorily  ;  4.249  vessels  having  been 
visited,  1«094  being  specially  inspected,  this  involving  the  examination  of 
24,000  persons.  The  result  has  been  the  removal  at  Gravesend  of  twenty - 
seven  cases  of  infectious  disease.  With  regard  to  cholera  and  choleraic 
diarrhoea  no  fewer  than  fifty-three  cases  were  reported  as  having  occurred  on 
vessels  aniving  in  London.  Previous  to  the  adoption  of  this  system,  the  liall- 
yearly  average  amounted  only  to  3*3  cases;  this  has  risen  during  the  last  three 
years  during  which  medical  inspection  has  been  carried  out  to  13  per  half- 
year — which  is  considered  proof  of  the  value  of  the  system  as  a  safeguard 
against  the  importation  of  disease.  A  medical  officer  is  also  stationed  at 
Sheemess,  the  cost  of  this  arrangement  being  borne  by  London  and  Rochester 
conjointly. 

"The  Evils  of  Bad  Church  Vkntilatiox.— To  those  who  are  not  in 
perfect  health,  few  things  are  more  calculated  to  give  rise  to  any  malady  to 
which  they  may  have  a  tendency  than  sitting  in  a  chilly  cliurch  after  the 
sharp  walk  which  the  ineradicable  tendency  to  starting  late  seems  to  impose  on 
all  churchgoers.  Perliaps  the  worst  error  in  warming  chiuches  is  committed  by 
those  who  put  oil'  the  commencement  of  the  process  until  Saturday  night,  or 
may  be  Sunday  morning,  and  then  fire  up  hard  to  get  things  ready  for  1 1 
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o^clock.  The  windows  are  kept  closed  for  fear  of  losing  heat;  the  stagnant 
air,  with  which  those  who  visit  churches  on  the  week-day  are  so  familiar,  is 
warmed  up  for  Sunday  use,  but  the  walls  remain  cold,  and  when  serviee 
commences  hot  and  even  burnt  as  the  air  may  feel,  there  is  no  warmth  in  the 
building.  Worshippers  are  thus  subjected  to  the  worst  possible  combinati<»n 
of  surroundings — bad  ventilation,  foul  atmosphere,  draughts  from  internal 
currents,  and  the  respiration  of  hot  air  while  sitting  in  a  building  which  is 
cold.  The  problem  is  not  how  to  warm  the  cdr  alone,  but  how  to  warm  the 
church  itself.  This  is  necessarily  a  slow  process,  and  it  is  doubly  slow  where, 
as  is  commonly  the  case,  the  attempt  is  made  to  use  the  same  apparatus  to 
warm  the  church  as  is  employed  to  warm  the  incoming  air.  Unless,  as  in 
some  cathedrals,  stoves  are  placed  actually  within  the  church  so  that  radiant 
heat  is  available,  we  doubt  whether  it  is  possible  in  cold  weather  to  make  a 
building  fit  for  Sunday  use  without  keeping  up  the  fire  all  the  week.  This  is 
not  so  much  a  matter  of  coals  as  of  labour  and  supervision,  A  little  fire  all  the 
week,  with  only  just  enough  ventilation  to  keep  the  air  sweet,  will  do  far  more 
to  m^e  the  fabric  warm  than  a  great  blaze  for  a  few  hours ;  and  after  all,  what 
is  wanted  much  more  is  to  warm  the  fabric,  so  that  every  stick  and  stone 
shall  radiate  a  sense  of  comfort.  When  churches  are  too  hot  from  over- 
filing,  people  catch  cold  in  consequence  of  the  draughts  which  are  produced, 
and  from  the  chill  on.  coming  out  again.  These  are  what  one  may  call 
honest  colds— stiff  necks,  neui-algias,  lumbagos,  and  sometimes  ^'  cold  in  the 
head  "—things  they  might  catch  anywhere  from  sitting  in  a  draught  even  of 
pure  air.  Unfortunately,  too  often  the  heat  is  the  heat  of  closeness  rather 
than  of  excess  of  fire,  and  then  the  results  are  much  more  deadly.  Added 
to  the  evil  of  the  draughts  are  the  toxic  eifects  of  breathing  again  the  breath 
of  others,  and  absorbing  the  exhalations  of  their  fellow  worshippers.  From 
such  influences  arise  too  often  those  depressing  colds  which,  in  fact,  were 
till  1889  called  **  influenza  colds,**  with  streaming  eyes  and  nose,  f  everishness, 
and  depression,  drifting  sometimes  into  an  almost  suppurative  post-nasal 
catarrh,  with  great  exhaustion." — British  Medical  Journal, 

A  Special  Notick,  issued  on  December  2l8t  by  H.M.  Chief  Inspector  of 
Factories,  calls  attention  to  certain  requirements  of  the  Factory  and  Work- 
shop Acts,  among  which  is  noted  the  following  relating  to  Infectious 
Discuses :  **  If  any  occupier  of  a  factory  or  workshop  or  laundry,  or  of  any 
place  from  which  work  is  given  out,  or  any  contractor  employed  by  any  such 
person,  causes  or  allows  wearing  apparel  to  be  made,  cleaned  or  repaired  in 
any  dwelling-house  or  building  occupied  therewith  whilst  any  inmate  of  the 
dwelling-house  is  suffering  from  scarlet  fever  or  smallpox,  then,  unless  be 
proves  that  he  was  not  aware  of  the  existence  of  the  illness  and  could  not 
reasonably  have  been  expected  to  become  aware  of  it,  he  is  liable  to  a  fine 
not  exceeding  £10." 
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In  order  to  make  this  list  as  far  as  possible  a  complete  record  of 
papers  read,  several  titles  are  included  of  papers  not  published  in 
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cellaneous Papers,  and  can  be  referred  to  in  the  Library. 

Adams,  A,  E.     The  Education,  Examination  of,  and   Legislation 

for,  Sanitary  Inspectors.    (Abstract.)   Trans.  San.  Inst.    Vol.  XI. 
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